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ABSTRACT

The American Healthy Homes Survey Il (AHHS 11), conducted from March 2018 thramngh J
2019, measured levels of lead, ldzased painfLBP) hazards, pesticideformaldehydend

mold in homesationwide. This report includes estimates of the prevalence and levels of lead in
paint, dust and soil, both for all housing and for important subpopulations of housing defined by
region, age, urbanization, presence ofdren under agé, housing typetenure, Government
support, income, race and ethnicity. The report provides a comparison with the findings on the
prevalence of leatiased paint and ledshsed paint hazards from the first AHHS, conducted in
20052006, aavell as selectedomparisons to ta National Survey of Lead and Allergens in
Housing (NSLAH), conducted in 1998999.

Based on the survey results, it is estimated3Aa million homes (29.4%) havdP

somewhere in the buildingf which 22.3 million(18.9% of all horres)have one or more
significantleadbased paint hazards, using the definition of lead dust hazards applicable to
AHHS.! Of homes with leadhased paint, 30.9 million (89%) were built before 19T8e
prevalence of LBP and LBP hazards ei$fby region, with thehighest prevalence found in the
Northeast and MidwestAn estimated 2.6 million homes with children less than 6 years of age
have one or more LBP hazardsis includes 1.6 million low income households (< $35,000/yr).
Low income louseholdshada statisticaly significanty higher prevalence of LBP hazards
(23.9%) than higher income household$ .@%). Households receiving Government housing
assistance hadsatisticallysignificantlylower prevalence of LBP hazards (1%) compaed to
thoe ot receiving suppor{19.96). There wereignificant reductionsn dust led loadings on
windowsills ar in soil leadlevelsfrom the first AHHS to AHHS II.

When thenew definition of dust lead hazards is employed, the number of homesgiticaint
LBP hazadsincreaseso 29.0 million (24.6% of homes), i.day almost 7million homes
compared to the old dust standard. Tbenberof homes with children under age 6 with LBP
hazards increases to 3.3 milliangluding2.1 million low income buseholds

1A floor dug lead lvel equa  t o Z*biOgreatey,/orfatwindowsilustleadleve | e qu al ?drgreat2r5 0 ¢
New, lower, thresholds for leaish dust were effective January 6, 2020, i.e., afloordustiéwad | equaP t o
or greater, or a windowsitlust lea levele q u a |  t/ftdor gréater. € g
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EXECUTIVE SUMMARY

The second American Healthy Homes Survey (AHHS I1) was conductediaoch 2018
throughJune 20190 update thérst AHHS, conductd 13 years earlier in 2062006, and the
National Survey of Lead and Allergens in Hous{NGLAH), which wa conducted 7 years
before thatin 19981999. AHHSII measured levels of leahd lead hazards homes
nationwide, as didAHHS andNSLAH. AHHS Il alsocollected data on other potentially harmful
substancesuch as pesticidemold, formaldehydeandleadin water and on potential hazards in
homes such as slips and falls, electrical hazards, high water temperatuiidss greset report
includes stimates of the levels of lead in paint, dust and soil, both for all housing and for
important subpopulatins of housing defined by region, age, urbanization, presence of children
under age 6, housing type, tenure, Government suppooinie, race and etiwity. Because
AHHS Il was designed to ensure a high degree of comparabil§iAkS for lead, comparisons
of AHHS Il andAHHS lead estimates are provided in most caSetected comparisons to
NSLAH are also includedResults from thanalyses opesticices, moldformaldehydeand lead

in water,and on potential home hazardsll be presentdin other reportand papers.

AHHS 1l FINDINGS

Lead-Based Paint (LBP) in Housing

AHHS 1l estimates that86 million homes 29.4%6 of 117.8milli on total housing uts) have
LBP somewhere in the building, down from #EHS estimate of 37.1 million (3@% of 106.0
million total housing units in 2005) and tNELAH estimate of 37.9 million (40% o697
million total housing unitsn 1999, see Table E3? and Figure ESL. The estimated decrease of
3.3 million homes with LBP from NSLAH to AHHS Il is notaistically significant. On the
other hand, the decreasepercent of homes from NSLAH to AHHS afrdm AHHS to AHHS
Il (and afortiori, from NSLAH to AHHS Il) arestatistically significantprimarily becaus of
the large number of homes built since Kxaded paint wasdnned for residentialsein 1978
Of homes built before 19780.9 million (51.6%) have LBP, compared34.4 million (524%)
in AHHS and35.9 million (54%) in NSLAH, a decrease®million in 20 years(though not
statistically signifiany).

Theprevaknceof LBP increasgwith the age of the housing, reachBig 4% for homes built
before 194(Figure ES3). Because it is older, ftatstically significantlyhigher percentage of
the housing stock in thdortheast and Midwest has LBPnopaed to the Soitand West. Of
15.0million homes with children under the age oft @ million (28.%%) have LBP, about the
sameprevalencef LBP as inall homegFigure ES4). Single-family dwellings have
significantly higher prevalece of LBP(31.3%) than multifamily dwellings (21.2%). Homes
receiving Government support have significantly lower prevalence of LBP than those not
receiving Government suppoNo significant differences in LBP prevalence were found by
tenure, urbanizatig income, povertytaus, orethnicty. In AHHS, African American and Other
Race households had significantly more LBP than White households but in Alt#$ Had
lessLBP, althoughthe differences were not sigimiéint The changes adue to a significant

2 Statisticallysignificant changes from NSLAH to AHHS &iom AHHS to AHHS Il are highlighted in this and all
subsequent tables in the repo
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decrease in LBPRrevalence in Afican Anmerican and Oter Race households in the 13 years
between the two surveywhile LBP prevalence in White households wasentiallyunchanged

Significant Lead-Based Paint Hazards in Housing

A home is said to have a significant BBazardif it contains deterioratedBP in greater thamle
minimisamount$, or has dust lad levels above the Federal threshold for floors or windowsills
or has bare soil lead levels above Federal threshbldsider the old dust hazard standard ©f 4
eglftf or f | oor & foravmdowslsAHHS Igestimates that 22.3illion homes
(18.9%) have LBP hazards, down fr@3.2 million homesZ1.9%) in AHHS and 24.0 million
(25%) in NSLAH, see Table E& andFigure ES2. Thus, the number of homegth significant
LBP hazards is estimated to have decreased7mnillion in the twenty years bgeen NSLAH
and AHHS I| dthough the decrease is not statistically significihe decrease from 25% in
NSLAH to 18.9%in AHHS Il is significant, but only beause of the 22.1 million homes built
since1998Under t he new $foréoordaarr d 1oC for hiddoredits, 20.0
million (24.6%)have lead hazards, compared to 30.2 mil{$15%)in AHHS (estimates under
the new dust standards are not available for NSLAHe change in dust hazesthndards
therefore increases the number ofrfes with significant LBP hazards by 6.7 million, from 22.3
to 29.0 million.

As in NSLAH and AHHS older homes have more LBP hazarda & (old dust standard) and
780% (new standard)f homes built before40), as do homes in the Northeast and Midwest
compared to the South and Wésigures ESb through ESB). The differences between the
Northeast and Midwest and the South are significant under both dust stadad®stimated
15.0million households wit children under the age 6f2.6 million (17.4% have LBP hazards
underthe old dust standard and 3.3 million (22.1% under the ae®4 million households
earning less than $000 per year with children under age @ rillion (29.7% have LBP

3 Deteriordion of nore than 20 square feet (exterior) or 2 square feet (interfid.BP on large surface area
components (wadl, doors), or damage to more than 10% of ¢ed surface area of interior small surface
components (windowsills, baseboardsnjr Thisdefinition is taken from Section 31.1350(d) of the Lead Safe
HousingRule (24Code of Federal Regations (CFRPart35), and is the same definitiaused in NSLAH and
AHHS.
4Atthetime AHHSIwas conducted, the?ftohr ¢ 3 hbolr doramndowsllls Méve ggd /f ft t
|l ower thr esRfodrdsf lod o rl$fomvindostioviere eftpdtid January 6, 2020. Prevalerafe
LBP hazards is presentéar both thresholgfor AHHS and AHHS II; prevalence for the new thresholds is not
available for NSLA.
5 Bare soil with a lead concentration of 1,200 ppm or greater, or 400 ppm for bare sair@adrequented by a
child urder the age of 6 as.
8 Thehazard standarder lead in dust and saiised in this report weggromulgated by the U.S. under sections 401
and402 of the Toxic Substanc€ortrol Act (TSCA), which were created by the ResitleahLeadBased Paint
Hazard Reductiorct of 1992 @lso referred to agitle X). Although Title X defines these hazardsiisadbased
paint hazardy this should not be imrpreted to mean that ledésel paintis the onlysource of lead in these media.
For example, an important source of lead in the environment is from thageest lead irgasoline, which peaked
in the early 197& (The Rise and Fall of Leaded GasolideD. Nriagu. Sci. Total Env. 9228at 16, 1990.
https://doi.org/10.1016/0048697(90)90318D). On thegeneralpoint, EPA has noted that
fiLeadbased paint hazards are not limited to the hazards from paint, alone, because they include
conditions that cause exposure teidential leagcontaminated dust and soil, regardless ofstinerce of
leado (EPA. Lead; Identification of Dangerouslels of Lead; Proposed Ru&8 FR 30302at 30303.
June 3, 199ttps://www.deralregister.qov/d/984736.)
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hazadsunder the old dust staadd and 2.1 million (39.5%)nder thenew. Overall, homes with
children do not differ from all homes in their likelihood of having LBP hazdmalsthose with
lower incomes do have higher prevalence of LBP hazardgnerallower incomehouseholds
were signifcantly more likely to have LBP hazards3(®46'/30.8%¢) than more affluent
households15.8%/20.66), as were singleamily households (R4%/27.3% compared to
multifamily households§.4%/13.1%), and households not receigi Government support
(19.9%0/25.2%) compared to those receiving Governmenisup(l1.1%/21.099. No significant
difference in incidence of LBP hazards was found by tenubanizationyaceor ethnicity.

By type of LBP hazardAHHS Il found18.2million homes (%.4%) with significanty

deteriorated.BP, 10.6million (9.0%)with dust lead hazardsder the old standard and 21.9

million (18.6%) under the nevand2.4 million with soil lead hazard&@.0%), see Table ES.

By comparison, AHHS found 15r&illion homes (14.5%) with signifantly deteriorated LBP,

13.7 million with duslead hazards (13.0%) under the old standard and 24.6 million under the

new, and 3.8 million with soil lead hazard3.§6). Note that some homes have more than one

type of lea hazard. The comparable numbemirNSLAH were 13.6 million (14%) with

significantly deteriorated LBP, 15.5 million (16%) with dust lead haz@dsstandardand 6.5

million (7%) with soil lead hazards. Thus, the modest drop in the total number o hatme

LBP hazards (8%1.2'° million) from AHHS b AHHS Il is composed drger drops in hmes

with lead dust hazard8.(L/2.8million) and soil lead hazard&.6 million), offset by an increase

in homes with significantly deteriorated LBR.g million). This pattern is even stronger when
comparing AHHSI to NSLAH (old dust standard only): lidillion decrease in homesith

significant LBP hazards overalbmposed of a 4.9 million drop in dust hazards, a 4.1 million

drop in soil hazards and a 4.6 milliorcrease in significantly deteriorated LBFhis suggests

that, while the overall number bbmes with LBP hazards has decreased only mode<2ly in

years, there has been greater progress in reducing the number of homes with more than one type
of hazardThis likely results in reduced overall exposuredngse dust and soil are significant

exposue pat hways. It is also consistent with blo
lead leveldhavedeclinedin the past 20 years

Table ES4 shows the mvalence of significant LBP hazards in housindA\iHS 1l, AHHS and
NSLAH (under both dust standards for AHHS and AHHSHY) income presence of a child
under age @nd raceThe only significant changdéetween AHHS and AHHS Hotedarethat
the percenof African Americanhouseholds with significatBP hazards is lower iAHHS
than inAHHS, as are the number and percerttigher incomenouseholds witla child under 6
with significant LBP hazards

Similarities and Differences between AHHS and\HH S|l Lead Estimates

As previously discussed, the AHHISresuts indicate modegirogess in thel3years since
AHHS and indeed in the 20 years sild®LAH, in reducing the total number of homes with
LBP and LBP hazards, although homes with multiple sgfdazards have seen a larger
decreasePatterns of LBP and LB hazards by region amge of housing are similar all three

7 Old dust standard.
8 New dust standard.
9 Old dust standard.
10 New dust standard.
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surveysCertain @mographic and socioeconomic variables also exhibit similar general patterns
in all threesurveys. With respeto the likelihood of having LBP and/or LBP hazardslirnthres
surveyst:

1 Singlefamily homes more likely than multifamily
1 Low-income households more likely than higiecome
1 Housing without Government support more likely than with Government support

To some degree, all of these persistent patterns in tyea2(periodcovering the threeusveys

are correlated with income, although not always in the same direction. Lower income families
are more likely to receive Government support of their housidgr to live in multifamily

housing, which is usually profeesally managed. To the extent that they do, lower income
families ae less likely to have LBP or LBP hazards in their homes. Absent Government support
or multifamily housing, however, lowerégome homes are more likely to have LBP/LBP hazards
than higherncome homg probably because they have less money available for repairs and
maintenance.

An important change from NSLAH and AHHS was noted for African American hdmes.
NSLAH and AHHS, thg were found to have more LBP/LBP hazards than White hofned.
patternwas reversed in AHHS II: White homes hadre LBP and LBP hazards than African
American homesThe difference was statistically significant for LBP hazards under both dust
standardsThe change was due to a statistically significant drop in thhegm of Arican

American homes with LBP hazards from AHHS to AHHS II, while the percent for White
households was essentially unchanged.

Othersignificant differences betwe&HHS and AHHSII are listed inTables ES6 and ES5,
showng differences betweethe twos u r vestymatés for prevalence of LBP and LBP hazards,
respectively, that are statistically significant at the 5% level (p = 0.05).

In every instance, there is a decrease ffdtiiSto AHHS I, indicating a general downward
trendin number ad percent of units with LBP or significant LBP hazards in the 13 years
between AHHS and AHHS IBy contrast, when NSLAH and AHHS were similarlyngoared,
some characteristics showed ince=as LBP or LBP hazards in the 7 years between the
surveys. Perhgs the longer interval between AHHS and AHHS Il allows the true underlying
trends to appear. It is also possible that some of the increases floMING AHHS were cases
of spurious statistal significance, some of which are very likely to occur whenrgdanumber
of significance tests are conducted.

It is important to remember that the greatly increased number ef®dghousingunitsin
AHHS Il comparedo AHHS inevitably contribugés b adecreased percent of units with LBP or
LBP hazards for all hesing characteristics, because LBP or LBP hazards are very uncommon in

NCharacteristic A0 is classified as fAmore |ikelyd thart
LBP and more LBP hazrds than bmes with Charactetic B in all three surveyand the difference is statistically

significant for both BP and LBP hazards in AHHS Il under the old dust standard. For example, a higher percentage

of single family homes thamultifamily homeshad LBP andsignificant LBP haards in NSLAH, AHHS and

AHHS II. The difference wastatistically significanfor bothLBP and LBP hazards in AHHS (actually under both

dust standards).
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post1977 housing. Characteristics for which the percent decrease in Ldghisicant LBP
hazards remains signiiatfor pre-1978 units are denoted by an asterisk in Table5 BSJES

6. For LBP, these characteristics are Poverty, Réhteupied, African American and Other
Race. For significant LBP hazards, they are Africanefican (new dust standard) and Poverty
(old dust standard). The decreases for these characteristics léfidgtrthe effect okead hazard
controlprogramsat the Federal, State and local levels directed towards poor and minority
communities.

Statistcally significant decreases in thambe of units with LBP hazards remain significant for
pre-1978 units beause there argdightly more postl977 units with LBP hazards in AHHS Il
than AHHS.The significant decreases in the number and percent of utiitsnagrior LBP
hazards onlyare puzzlig because they are offset by increases in the number and percenitsf u
with bothinterior and exterior LBP hazardBhe cause may be inci#ag deterioration of
exterior paint over time.

AHHS DESIGN AND OPERATIONS

The target population fadSLAH, AHHS andAHHS Il was all permanently occupied, ron
institutional housing units in the U.S. in which children may live. Thus, vacant housing and
seasonal housing, such as vacation homes, were ineligible for AHHS well as any housing
where children aanotreside, such as group housing and senior housing. Hotels/motels and
military housing were also ineligible because of anticipated difficuli@@sing access, although
children may sometimes reside in such housliing target population contained apyxnoately
117.5 million homes.

To maximize comparability with AHHS datAHHS Il was conducted in a subsample of the 100
Primary Sampling UnitePSUs) in which AHHS was conductedhe AHHS PSUs consisted of
Metropolitan Statistical AreadMSAS), a single ounty, or groups of contiguous counties. The 16
certainty? PSUs in AHHS were included in AHHS II, as well as a stratified random subsample
of 62 of the 84 nomertainty PSUs, for a total subsample of 78 of the 100 AHHS PSUs. All but
one of the 38 states the AHHS sample were also represented in AHHS I, theapton being
Colorado.

The AHHS Il sample consisted of longitudinal and Add#géased (ABS) components. The
longitudinal component comprised all 504 homes sampled in AHHS (in the 78 PSUs selected f
AHHS 1I) that were built prior to 1978, when lehdsedpaint was banned for residential use.

This was done to increase the representation e1@r& homes in the sample in order to

improve estimates of LBP and LBP hazards. Without the inclusionarhaks ofhomes known

to be built before 1978, it was esated that approximately half the AHHS Il sample would
consist of homes built 1978 or later, compared to 42% in AHHS. The reduced representation of
pre-78 homes, combined with the lower target samsjae (8@ homes compared to 1,131 in

AHHS), would in thatase greatly reduce the precision of estimates of LBP and LBP hazards.

The ABS sample was selected freegmentsdrawnfrom each PSU with probability
proportional to the number otcupiedhousirg urits in the 2010 Censu#\ segment typically
consistedf several city blocks, although it could be much larger in rural areas. The number of

2The largest PSUs, such as Los Angeles County askByn NY, were seleted with @rtainty in AHHS.
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segments in a PSfdr the ABS samplevas6 in Los Angeles Countyin the next 11 largest
PSUs and 4 in all bers Six homes were randomly selected in each segmerth®ABS
sampleUltimately, a sample of 315 housing unitavas drawrfrom which703eligible homes
were recruited and completed the survey. The principal redgéthef sampled homes did not
compktethe survey were ineligibility (7%), inability tocontact a residen8%) and refusal
(33%).

Field operations began in lat#arch 2018and were completed ifune 2019A two-person team
consisting of a trained interviewer and a Stadified LeadBasedPairt Inspector/Risk

Assessor was dispatchedeach PSU. The interviewer arrived first and spent 5 days locating,
visiting and attempting to recruit and schedule the selected housing units in the PSU, each of
which had been mailed an advance letg@ningthes ur vey and announcing t
visit. The advance letters contained a $1 bill to get the attention of the recipient and induce them
to read the letter. An additional cash incentive of $130 (to be paid after completion of all
sampling was offered to households tencouragehem to partigrate in the survey. After 5 days,

the Risk Assessor arrived in the PSU and began data collection with the interviewer in units
already recruited. Between data collection visits, the interviewer cedtiouecrut additional

units. The work in the PSU cbnued until data had been collected in all recruited units and no
further units could be recruited. Total time in a PSU ranged fr@w2eks, depending on the
number of units successfully recruited.

In each hane,the interviewer conducted an inventofyrooms and then selected 4 in which

sampling was to be conducted, one room at random from each of 4 roonh kitelt@ns,

common | iving areas, bedr ooms (omdlitHerdwasands o nl
accessible basement used for rethon, the largest room in it was also selected. The interviewer
administered a questionnaire to a household representative, entering all data into a tablet PC in
which the questionnaire was programne@urveyToGosoftware The intervieweretrieved a

water sample collected by the resident the day before the inteaviewd c ol | ect ed t he
vacuum cleaner ba@he interviewer alsoollectedvacuumand wipedust(fungal) samples for

mold analysisThevacuun sanples were takefirom the floor of the homehe wipe samples

were takerfrom surfaces not commonly cleaned (such as the tofppoblecasgusing an
electrostaticleaning clothThe interviewer then condted a walkthrough of the home toeck

for poential hazards such as missing or sorking smoke detectors, high hot water

temperatures, slip/fall hazards,éiconcur r ent | y wi t fitieg, theeRisk nt er vi ew
Assessor conducted lead testing &inp using a portable -Ray Fluoresence(XRF) instrument,

collected an air sample for formaldehydellected dust wipe floor samples for pesticided

lead, and took soil samples in the yard for |&ata collection in a home took several hours,

dependhg on the type and size of the hame

At the end d each day, lead testing data weboaded from the XRF tthe QuanTech server.

The questionnaire data was automatically uploaded to the softerder where QuanTech

staff had access to it once the #tdstablished a WiFi connectiofthen work in a P3J was
completed, the Tablet PC and all paper forms were returned to QuanTech. The XRF instruments
were returned to the manufacturer for servicing betvig®Us. The manufacturer downloaded

all data from thenstruments to provide secondcopy of the XRF dda. These redundancies in

data handling ensured that no significant loss of data occurred in the AHHS.
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Physical samples were stored in the PSU uritdath colection was completed. Pesticide wipe
samplesformaldehyde samplemd vacuunand wipe diwst fungal) samplesvere kept frozen in
the intervi ewer 0spotiable feedzers poovidad tb thecfieldzteam. Other i n
samples were not fren. At theend of activities in the PSldust and soil samplegere shipped

t o Qu a nficescfdirdvantory, data entry and transmittalaimanalysis laboratgr The
pesticideand fungakamples were shipped frozen overnight to a laboratory designatied
Environmental Protgion Agency EPA). The water samples were also shipped to EPA. The
formaldehyde samples were sheddrozento the provider of the air sampling equipment for
analysis.
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Table ES-1. Comparison of Prevalence of Leadased Paint (LBP) by

Selected Housing Unit (HU) Chaacteristics betweenNSLAH, AHHS and AHHS I

Number ofHUS* with LBP Percent of HU8 with LBP
- (000) (%) HUs in
HU Characteridic All HUs Lower Upper Lower Upper | Sample
(000) | Estimate| 95% CF | 95% CI | Estimate| 95% Cl | 95% CI
95,688 | 37,897 | 34,521 | 41,272 40% 36% 43% 831
Total Housing Unit% 106,033 | 37,058 | 34,047 | 40,068 | 34.9% | 32.1% | 37.8% | 1,131
117,751 | 34,98 | 29,914 | 39,283 | 29.4% | 25.4% | 33.4% 703
Region:
19,290 7,6 5,748 9,611 40% 30% 50% 155
Northeast 20,190 7,507 6,014 9,001 | 37.2% | 29.7% | 44.7% 196
20,993 9,273 6,601 | 11,945 | 44.2% | 30.9% | 57.4% 139
22,083 | 11,748 | 10,546 | 12,950 53% 48% 59% 196
Midwest 23,994 9,358 7,924 10,791 | 39.0% | 33.4% | 44.6% 245
26,699 9,514 6,715 | 12,313 | 35.6% | 28.3% | 43.0% 161
35,474 9,607 7,762 | 11,451 27% 22% 32% 277
South 38,996 | 11,003 | 9,114 | 12,892 | 28.2% | 23.2% | 33.3% 440
43,640 9,561 7,379 11,743 21.9% 16.5% 27.4% 240
18,841 5,942 4,747 7,137 32% 25% 38% 203
West 22853 6,576 5,345 7,808 | 28.8% | 23.8% | 33.8% 250
26,420 6,250 4,764 7,736 23.7% | 16.3% | 31.1% 163
Construction Year:
19781998 29,775 2,031 687 3,373 7% 2% 11% 220
19782005 40,458 2,675 1,458 3,893 6.6% 3.6% 9.6% 476
19782017 57,919 3,744 1,670 5,818 6.5% 3.0% 9.9% 224
19601977 27,874 6,577 4,875 8,280 24% 18% 30% 267
29,956 7,376 5,761 8,991 | 24.6% | 19.5% | 29.8% 306
25,599 6,045 4,375 7,714 | 23.6% | 18.3% | 28.9% 225
19401959 20564 14,171 | 12203 | 16,139 69% 60% 7% 186
18,117 | 11,921 | 10,645 | 13,197 | 65.8% | 58.6% | 73.0% 187
18,178 | 11,098 | 8,695 | 13,501 | 61.0% | 51.7% | 70.4% 154
Before 1940 17,476 | 15,117 | 13,532 | 16,702 87% 82% 91% 158
17,502 | 15,085 | 13,932 | 16,239 | 86.2% | 79.7% | 92.7% 162
16,065 13,712 | 10,459 | 16,965 | 85.86 | 774% | 934% 100
BfiHousing unitsodo include per ma nuetaihwhich childreniage pezndtied to live,
bAL | percentages are calcul ated wit h sthéddenomimatol. HUs ¢

¢ Cl = canfidence irterval for the estimated number or percent.
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Table ES-2. Comparison of Prevaénce of Significant LeadBased Paint (LBP) Hazards, by

Selected Housing (HU) Characteristics betweeNSLAH, AHHS and
AHHS Il and Old (not bold)* and New (BOLD)° Dust Hazard Action Levels

No. of HUS with Significant Percent! of HUs® with

- All HUs LBP Hazards (000) Significant LBP Hazards (%) | HUs in
Characteristic
(000) Estimate Lower | Upper Estimate Lower | Upper | Sample
95% CF | 95% CI 95% CI | 95% CI
95,68 | 24,026 | 21,307 | 26,746| 25% 22% 28% 831
106,033] 23,186 | 20,532 | 25,840| 21.9% | 19.4% | 24.3% | 1,131
Total Occupied HUs 106,033 30,222 | 25,606 | 34,837 | 285% | 24.7% | 32.3% | 1,131
117,751} 22,308 | 17,670 | 26,946| 18.9% | 14.9% | 23.0% 703
117,751 28,973 | 23,992 | 33,955| 24.6% | 20.0% | 29.2% 703
Region:
Northeast 19,290| 7,679 5,748 | 9,611 40% 30% 50% 155
20,190 7,507 6,014 | 9,001 | 37.2% | 29.7% | 44.7% 196
20,190 8,703 6,446 | 10,961 | 43.1% | 32.2% | 54.0% 196
20,993 | 5,904 3,218 | 8,590 | 28.1% | 15.3% | 40.9% 139
20,993| 8,00 5519 | 10,522| 38.2% | 25.2% | 51.2% 139
Midwest 22,083| 7,250 6,402 | 8,097 33% 29% 37% 196
23,994 | 6,398 5,257 | 7,539 | 26.7% | 22.3% | 31.0% 245
23,994 | 7,798 5,508 | 10,088| 32.5% | 25.5% | 39.4% 245
26,699 6,760 4594 | 8,927 | 25.3% | 17.7% | 33.0% 161
26,699 | 8,014 5,753 | 10276 | 30.0% | 21.5% | 38.6% 161
South 35,47 6,191 4,964 7,419 17% 14% 21% 277
38,996 | 6,067 4,454 | 7,680 | 15.6% | 11.5% | 19.6% 440
38,996 | 9,174 6,214 | 12,134| 23.5% | 16.9% | 30.2% 440
43,640| 5,747 3,070 | 8,423 | 13.2% 6.8% 19.5% 240
43,640| 7,470 4,241 | 10,698| 17.1% 9.4% 24.9% 240
West 18,841 | 2,906 1,856 | 3,956 15% 10% 21% 203
22853 | 3,214 2,202 | 4,225 | 14.1% 9.7% 18.4% 250
22,853 | 4,546 3,062 | 6,030 | 19.9% | 13.8% | 26.0% 250
26,420 3,897 2,336 | 5,458 | 14.8% 8.0% 21.5% 163
26,420 | 5,469 3,732 | 7,206 | 20.7% | 12.6% | 28.8% 163
Construction Year:
HUs built 1978-2005 29,774 1,042 169 1,915 3% 1% 6% 220
HUs bult 19782005 40,458 | 1,083 453 1,713 2.7% 1.1% 4.3% 476
40,458 | 3,126 2,185 | 4,068 | 7.7% 5.6% 9.8% 476
HUs built 19782017 57,919 | 1,645 142 3,147 2.8% 0.3% 5.4% 224
57,919| 2,738 779 4,696 | 4.7% 1.4% 8.1% 224
19601977 27,874 | 2,340 1,445 | 3,235 8% 5% 12% 267
29,956 | 3,415 1,899 | 4,930 | 11.4% 6.5% 16.3% 306
29,956 | 5,842 3,985 | 7,699 | 19.5% | 13.7% | 25.3% 306
25599 | 2,513 1,472 | 3,554 | 9.8% 5.6% 14.1% 225
25,599 | 4,405 3,058 | 5751 | 17.% 11.8% | 22.6% 225
19401959 20564 | 8,826 6,720 | 10,933| 43% 33% 53% 186
18,117 | 6,999 5,391 | 8,607 | 38.6% | 29.7% | 47.6% 187
18,117| 8,431 6,004 | 10,858 | 46.5% | 38.0% | 55.1% 187
18,178| 7,098 5,183 | 9,014 | 39.0% | 30.4% | 47.7% 154
18,178| 9,303 6,888 | 11,718| 51.2% | 40.1% 62.2% 154
Before 1940 17476 | 11,818 | 10,045 | 13,591 | 68% 57% 78% 158
17,503 | 11,689 | 10,425 | 12,954| 66.8% | 59.6% | 74.0% 162
17,503 | 12,822 | 9,296 | 16,348| 73.3% | 65.5% | 81.0% 162
16,055| 11,052 | 7,712 | 14,392| 68.8% | 57.8% | 79.8% 100
16,055| 12,527 | 9,046 | 16,009| 78.0% | 68.7% | 87.3% 100

30ld dust lazardaction level is at least 40 pgAtor floors and at least 250 ugifior windowsills.
PNew dust hazard action level is at least 10 Addit floors and at least 100 pgifor windowsills.

‘AHUs 0 i ncl ud eupieknommatituttonat hbugsg wits ia which children are permitted to live.
4 All percentages are calculated with tdtausing units (95,688)106,033)(117,751)as the denominator.

Percentages may not total 100% due to rounding.
¢ Cl = confidence inteval for the estimated number percen
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Table ES-3. Comparison of Prevalence of Significant LeadBased Paint (LBP) Haards
in Housing Units by Type of Hazard betweemNSLAH, AHHS and AHHS Il and
Old (not bold} and New (BOLD)? Dust Hazard Action Levels
HUD Lead Safe Housing RuleSignificant LBP Hazards

Number of HUS (000) Percent of HUE (%)
Type of Hazard . Lower Upper . Lower Upper
Estimate | goos cp | 95061 | ESUMA® | 950001 | 959 C
Significantly Deteriorated Lead Based Paint
All HUs 13,634 10,938 16,341 14% 11% 17%
15,331 12,784 17,879 14.5% 12.1% 16.8%
18,191 13,428 22,953 15.4% 11.4% 19.5%
Interior Lead Dust
AllHUs 15,468 12,982 17,954 16% 14% 19%
13,740 11,776 15,704 13.0% 11.2% 14.8%
24,642 20,513 28,771 23.2% 19.7% 26.8%
10,644 7,704 13,581 9.0% 6.4% 11.6%
21,862 17,814 25,911 18.6% 14.7% 22.4%
Soil Lead Hazard
All HUs 6,460 3,122 9,799 7% 3% 10%
3,848 2,235 5,461 3.6% 2.1% 5.2%
2,350 743 3,956 2.0% 0.6% 3.4%
Any LBP Hazard
All HUs 24,026 21,306 26,746 25% 22% 28%
23,186 20,532 25,840 21.9% 19.4% 24.3%
30,22 25606 34,837 28.5% 24.7% 32.3%
22,308 17,670 26,946 18.9% 14.9% 23.0%
28,973 23,992 33,955 24.6% 20.0% 29.2%

30ld dust hazard action level islagst 40 ug/ftfor floors and at least 250 pgifior windowsills.
®New dwst hazard action level is &ag 10 p/ft? for floors and at least 100 pgifior windowsills.
‘A Ho u s i n:germamnilytoscapied, noninstitutional housing units in whattildren are permitted to live
dEstimated percentages are calculated witH tétis (95,688)106,033)(117,751), asthedenominator.
 Cl = confidence interval for the estimated number or percent.
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Table ES4. Prevalence of Significant LeaeBased Paint (LBP) Hazards in Housing Units by
Income, Presence of Children Under Age 6rad Race in NSLAH,AHHS and AHHS |1 for Old®
(not bold)and New? (BOLD) Dust Hazard Standards

Number of HUs(000) Percentage of HUs
HU Characteristic All HUs |Estimate| Lower | Upper |Estimate] Lower | Upper | HUsin
(000) 95% Cf|95% ClI 95% CI |95% ClI| Sample
Household Income:

Less han$30,000yea 33,830 12007 9,336 | 14,679 35% 28% 43% 309
Less than $30,000/year 37,059 10,635 8,827 | 12,443 28.7% 24.2% | 33.2% 401
37,059 12,799 | 10,252 | 15,346| 34.5% 28.8% | 40.2% 401
Less than $35,000/year 45,994 11,004 7,715 | 14,294 23.9% 17.1% | 30.8% 308
45,994 14,175 10,163 | 18,187 | 30.8% 22.5% | 39.1% 308
$30,000/year or more 56,111 10,464 8,250 | 12,678 19% 15% 23% 482
$30,000/year or more 68,975 12,551 | 10,027 | 15,075| 18.2% 14.7% | 21.7% 730
68,975 17,422 | 13,983 | 20,862 | 25.3% 20.8% | 29.7% 730
$35,000/yeapr more 71,757 11,304 8,138 14,470 15.8% 11.6% | 19.9% 395

71,757 | 14,798 | 11,534 | 18,063| 20.6% | 16.0% | 25.2% 395

One or More Children Under Age 6:

All Income Categories 16,402 4,155 2,948 | 5,363 25% 18% 33% 184
16,833 3,585 2,20 4,966 | 21.3% | 13.1% | 29.5% 207
16,833 4,4 2,711 | 6,107 26.2% | 16.9% | 35.4% 207
14,979 2,610 1,257 | 3,962 | 17.4% 9.2% | 25.7% 108
14,979 3,317 1,800 | 4,835 | 22.1% | 13.4% | 30.9% 108

Less than $30,000/year 4,791 1,201 600 1,801 25% 13% 38% 61
Less thar$30,000year 5,781 1,138 510 1,766 19.7% 8.8% | 30.6% 74
5,781 1,565 820 2,310 | 27.1% | 14.6% | 39.5% 74
Less than $35,000/year 5,365 1,592 404 2,780 | 29.7% | 12.5% | 46.8% 47
5,365 2,119 784 3,453 | 39.5% | 22.0% | 57.0% 47
$30,000/year or more 11,236 2,860 1,763 | 3,957 25% 16% 35% 117
$30,000/yeapr more 11,052 2,447 1,330 | 3,564 22.1% | 12.6% | 31.7% 133
11,052 2,844 1,487 4,201 25.7% 15.1% | 36.4% 133
$35,000/year or more 9,614 1,018 238 1,798 | 10.6% 3.0% | 18.1% 61
9,614 1,199 458 1,940 12.5% 5.3% 19.7% 61
Race:
White 77,06 19,089 | 16,475 | 21,703| 25% 21% 28% 622

82,739 16,778 | 14,533 | 19,022| 20.3% | 17.7% | 22.8% 868
82,739 | 21,355 | 17,402 | 25,309 | 25.8% | 21.7% | 29.9% 868
89,252 | 18,238 | 14,341 | 22,136| 20.4% | 15.8% | 25.0% 502
89,252 | 22,819 | 18,521 | 27,116| 25.6% | 20.3% | 30.8% 502

African American 10,365 2,969 1,807 4,131 29% 17% 40% 116
13161 3,727 2,455 | 5,000 | 28.3% | 20.6% | 36.1% 151
13,161 5,528 3,843 | 7,213 | 42.0% | 32.4% | 51.6% 151
17,179 2,318 485 4,151 | 13.5% 4.0% | 22.9% 126
17,179 3,714 1561 | 5868 | 21.6% | 11.2% | 32.1% 126

Othef 6,571 1,496 672 2,321 23% 10% 35% 77
10,13 2,681 1,863 | 3499 | 26.5% | 19.8% | 33.1% 112
10,134 3,339 2,326 | 4,351 | 32.9% | 25.2% | 40.7% 112
11,321 1,752 427 3,077 | 15.5% 4.6% | 26.3% 75
11,321 2,440 957 3,923 | 21.6% 8.9% | 34.2% 75

20ld dust hazard action level i laast 40 pg/ftfor floors andat least 50 pg/fé for windowsills.

®New dust hazard action level is at least 10 Adgit floors and at least 100 pgifor windowsills.

¢ Significant LBP hazard as defined in text atldD Lead Safe Housing Rule.

4 Esimatedpercentages arelcalatedwith thefi Al | Huohe i eachorow used as the denominator.
fiHousing unitsodo include permanently occupied, noni
f Cl = confidence interval for the estated number or percent.

9fAi0thed  iudesAbian, Ameican IndiaAlaskan Native, Native Hawaiidnther Pacific Islander, and more than one rg
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Table ES5. Statistically Significant Differences in Estimates of LBP Prevalence (p=0.05
between AHHS and AHHS I

Estimate (Housing Units with LBP) AHHS AHHS |1
Percent of Housing Units (Nationwide) 34.9% 29.%0
Percent of Housing Unitsith Government Support 26.0% 12.2%
Percent of SinglEamily Homes 37.4% 31.3%
Percent of Homes in Povetty 39.8% 22.3%
Percent oRenterOccuied Units* 38.7% 28.1%
Percenof African AmericanHouseholds 45.3% 25.2%
Percent of Households of Mixed or Other Race 49.3% 24.8%
Percent of Housing Units with Exterior LRily 9.2% 6.6%
Percent of NorMSA Households 33.206 21.9%
*Differencein percentremainsstaistically significant for pre1978 units

Table ES6. Statistically Significant Differences in Estimates of Prevalence of Significant LBP Hazards
(p=0.05) between AHHS andAHHS I

Estimate (Housing Units wih LBP Hazards) AHHS | AHHS I
Perent ofRerted Units (olddust standard) 25.2% 16.8%
Percent oHigher IncoméJnits with ChildrenUnderAge 6(newdust standard) 25. ™0 12.5%
Percent oAfrican American Units (old dust standard) 28.3% 13.5%
Percent of Arican American Units (ne dust s$andad)* 42.0% 21.6%
Percent of Unitsn Poverty(old dust standard) 30.26 15.9%
Percent of Units in Poverty (new dust standard) 36.1% 23.6%
Number of Higher Income Unitgith Children Under Age §000) (old dust staradd) 2,447 1,018
Numberof Higher Income Units with Children UhderAge 6(000) (new dust standarq 2,844 1,199
Percent of Units with Dust Lead Hazafd$d dust shindard 13.0% 9.0%
Percent of Units in Poverty with BtleadHazardgold duststandard) 18.6% 8.4%
Percenbf Units with Intefor LBP Hazards only (old dust stdard) 9.1% 5.8%
Numberof Units (000)with Interior LBP Hazards only (old dust standard) 9,661 6,794
Percenbf Unitswith Interior LBP Hazards onlynewdust standard) 15.7% 11.4%

*Differencein percemremains statiically significant for prel978 wnits.

ES12




45

w B
o1 o

Millions of HUs
w
(@]

2

o1

20

40

35

3

Millions of HUs
= - N N
o (6] o o o

ol

o

Figure EQ.: U.S. Housing Units with LeBdsed Paint
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Figure ES3: Prevalence of Led8ased Paint by Housing Unit
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Figure E&: Prevalence of LeaBased Paint by Occupant
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Figure ES: Prevalence of Significant LeBased Paint
Hazards by Housing Unit Characteristics (Old Dust Standard)
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Figure ES®: Prevalance of Significant LeBdsed Paint Hazards
by Occupant Characteristics (Old Dust Standard)
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Figure ES: Prevalence of Significant LeBdsed Paint Hazards
by Housing Unit Characteristics (New Dust Standard)
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Figure ESB: Prevalence of Significant LeBdsed Paint Hazards
by Occupant Characteristics (New Dust Standard)

30%
25% I
15%
10%
5%
&

% of HUs
N
Q
X

x (o]
Q} \Q’ \Q’ Q) é ] \\Q/ \(\ &
\)Ob‘z’ 0(\5 O&Q o('°Q Q"Q") *@ q 040 QOQQ/ \)QQ \)QQ Q Q}\ & \\25\. \\:‘b\,
O O N %0 & (_J ) V@ AR
e & & & & S S & &
S \ XS X2 2
C(\\ CQ\\ 0$ ng N 2 = $o ?ssﬁ\ X \"2‘\
° IR

ES16



INTRODUCTION AND REPORT ORGANIZATION

The American Healthy Homes Survély(AHHS II) is anupdate to thérst American Healthy
Homes Survey (AHHS)1], conducted in 2002006, and th&lational Survey of Lead and
Allergens in Housing (NSAH) [ 2] conductedn 19981999.Sponsored Yothe U.S. Depament

of Housing and Urban Devedment (HUD)andthe Environmental Protéion Agency (EPA),

the primary focus of AHH®E was to monitor changes in the prevalence of-leagkedpant

(LBP) and LBPhazards irhomes ovetime and taefine HUDS anderstandingf certain

patterns identifiedni AHHS andNSLAH. Unlike AHHS andNSLAH, AHHSIII did not include
analysis of settled dust samples for residential allergestgad, these saies were analyzed

for a limited set oimold speciedby EPA. Like AHHS, AHHS Il included the sampling of homes
for pesticideresdues.Finally, AHHS Il collected air samples for analysis for formaldehyde and
water samples for analysis for lead. These sasgubvide the first nationastimaes d
formaldehyle levelsm the air in hones and lead levels girinking water. AHHS I also

collected data on pential hazards in homes such as slips and falls, electrical hazards, high water
temperatures, etc.

The design of the AHH8 was inended to m&mize compaeability of thetwo surveysvhere
appropriate (e.g., enviramental saming methodologies), whileeflecting significant scientific
and technological advances and evolution of the specific housinaigtions of greatest interest
to HUD. In paricular, AHHSII included alongitudinalcomponent in which all homes Iitui
prior to 1978 that were tested in A6 were included in the AHHS Il sample in order to
enhance the ability to detect changes in LBPlaBE hazards between the two sursey

Tablesof estimatesre provigddthroughout tis report. Some of these tables &arge, panning
multiple pages. Inmler to improve the readability of the text, starting with Section 3.0 all tables
introduced in aextion have been placed at the exfdhat setion. Note Unless othevise noted,

al statements of statistical signitance inthis report are at the 5% leel (p = 0.05)

Statistically significant changes from NSLAH to AHHS orfrom AHHS to AHHS Il are
highlighted in all tables.

Threshold values fdead in various mediasel during thisstudy andreferenced throughouté
documeninew, lower thresholds for lead in dust were effective January 6, 28/20)

Substrae Threshold Reference
Paint(by XRF) 1.0 mg/cm 24 CFR Part 35.1320
Dust(old thresholds)
Floor 40 pg/ft? 24 CFR Part 33320
Windowsill 250 pg/fe

Dust(Janwary 6, 2020)
Floor 10 pg/ft 24 CFR Part 35.13
Windowsill 100 pg/fe

Bare Soil
Non-play aras 1,200ppm 24 CFR Part 33320
Play areas 400 ppm




1.0 SURVEY DESIGN AND OPERATION S

1.1 Obijectivesof Sampling in the Ameican Healthy Homes Survely

Theprimary objective of sampling IAHHS Il was to provide statistally valid national

estimates of the number and percent of homes in thenitlSleadbased pint (LBP) and lead

based paint bzardsThe Fedeal Governmetnhas a goal of eliminating childhood lead poisoning
as a significat public health problem. Compag the AHHSII estimates (208-2019) to similar
estimates frorAHHS (20052006) provides an idication of progresm the prewous 13yeass

toward the closby related goal of reducing the prevalence of LBP hazards in OuSiryg.

Estimates and comparispare also desired for important subpopulations of housing, categorized
by vaiiables such as gence of children; sgle- versis mulifamily; owner versusrenter

occupied; housing age and geographic location; socioecorstairs, race and ethnicity dfet
household; urbanizatioandresident behavior.

1.2 AHHSII Sample Design

Like AHHS, AHHS Il was conducted in mationallyrepregntaive sample of allpermanently
occupied, noanstitutional housing units in the U.B. which children may live. Thusacant
housing and seasonal housing, such as vacation homes, were ineighkttHS Il , aswell as
any housing whe childrencouldnotreside, such as gup housing and senior housing.
Hotels/motels and military housingere also ineligible due to aoipated accessibility
difficulties, although children may sometimes residsuich housing.

To maximize comparabiftwith AHHS data,AHHS Il was conducteth a subsample of 78 of
the 100 Primary Sampling Units (PSUs) ihish AHHS was conductedhe AHHS PSUs
consisedof Metropolitan Statistical Areas (MSAS), a single countygroups of contigious
counties. Each PShiad a mininum pgulaion of 15,000 basa& on the 2000 Census and a
maximum eneto-end distance of 100 maegenerallyThe 16 certaint}? PSUs in AHHS were
included in AHHS I, as well assratifiedrandomsultsampleof 62 of the 84non-certainty
PSUs, fo a total sbsamje of 78 of the 100 AHHS PSUs. All but one of the 38 states in the
AHHS sample were alsepresented in AHHS II, the exdegm being Colorado.

The AHHS |l sampleconsistedf longitudinal and AddresBasal (ABS) conponents The
longitudinal componehcompisedall 504 homes sapied in AHHS(in the 78 PSUs selected for
AHHS 11) that were builprior to 1978, when leallased pint was banned for residential use.
This was done to increase the represertaf pre-1978homes in the sample iorder to
improveestimatesof LBP and LB? hazards. Without the inclusion of a sample of homes known
to bebuilt before 1978, it was estineat that approximately half the AHHS Il sample would
consist of homes built 18%6r later, compred to 42% in AHHS. Té reducedepresatation o
pre-78 homescombined with the lower target sample size (800 homes compateti3tl in
AHHS), would in that ase greatly reduce the precision of estimateBéf &nd LBP hazards.

B The lagest PSUs, suchs La Angeles County or Brooklyn NY, were selected with certam#HHS.



A secomrl reason for induding a longitudinal eomponent wa to ptentally provide a mee
precise estimate of changes in the prevalence of LBP and L&i#disan the 13 years between
AHHS and AHHS Il by comparing the same homes in the two surveys.

To select the BS sample, the arvey design contractpiVestat, dvidedthe 78 slected PSUs

into Asegment so0 based on CensQessusBlockérsetlcddit a. A s
geographially close blocks. Typically, a segment is part, often approximately haiCefsus

Block Group, and consists oeseral cityblocks. Westatsampled segnentsin LosAngeles
County(thelargestPSUby population) 5 in the 11 remaininglargest certainy PSUs and4 from

the4 smallest certainy PSUsandall noncertaing PSUs for atotal of 325ABS segments.

To sekctsegmert, Wedat first stratifiedsegmentg(within eachPSU)accordingto percentpre-
1980housingandthensampledsegmentsvith probaility proportionalto occupiedHUs within
thosestrataaccordingto the2010Census. In Los AngelesCounty, threeapproximatelyequat
sizad stratawerecreded andtwo segmentperstratumweresampledin the 11 largest certainyy
PSUs two unequalsizedstrata(onecontainingsegmentst or belowthe 60th percentileof
percentpre-1980housing were createcandthenthreesegmertd from thelarger stratumandtwo
from the smallerstratumwereselectedin the4 smallest cettainty PSUsandall noncertaing
PSUs two approximatelyequatsizestrata(at or belowthe medianpercentpre-1980 housing
and abovethe median)were createdand two segnentsfrom eachstratumsampled The
advantagef this approachs thatit controlledfor ageof housingstock,therely improvingthe
representativenesd thesample

In the third stage of sanipb, 6 addressewere generallf# seleced in eaclsegmenby simpe
random samipng from theaddresses in the segmenttbaUSPS Computerizeddlvery

Sequence File (CDSRps ofJanuary 2018. This resulted in an ABS sample of 1,970 addresses,
and a totakample of 2,474including the 504 lonigudinal unts.

The AHHS Il was reviewd for human subject involvement Bhesapeakmstitutional Review
Board (IRB)*® and approve@®ctoker 23, 2017The AHHSII information collection was
approved by the Office dflanagement and Budg€OMB), in accordace with tle Papework
Reductia Act, onDecember 31, 201(OMB No. 2539002).

1.3 Field Work

The target miimum sample size for the AHEwas800housing units nationwid&Vhile the
response rate for AHHS was 58.68¢ponse rates faall surveys haveden decreasg since

2006. Forplanningpurposes, we assumed a 50% response rate, with a 16% loss from the ABS
sample due to ineligibilityThe longitudinal sample of 504 unifdus4 units from each of the

325 ABS ggmerts, was theref@aexpected to restin 504*0.5 + 25*4*0.5*0.84= 798

conpleted units. This left a reserve of two units per ABS segment thiak lseueleased for
recruitment if the initial response rate fell below the 50% tar@gterationally, theurvey was
conductedn 13 rounds of sapling betveenMarch 2018andJune 2019 The number of PSUs

147 addresses were selected in 5 of the 325 segments.
15 Chesapeake IRB is now part of Advarra



in each round varieftom 4 to 7depending on thevailability of field staff,but the typical round
had6 or 7PSUs.

The release aifinits for recruiting vass complicated by therariable numberfdongitudinal unts

in each PSUwhichranged from 0 (Collier County FL) to 13 (Enid OK), 14 (Philadelphia PA
and 15 (Los Angeles CA). isie the number of segments per PSU also varied, thist e, if
exactly 4units were releasedgn ABS segment, tbre could le a sgnificant diffeence inthe
recruiting and sampling effort in different PSUs in a round, alesinable occurrence from an
operational perspective. The approach adopted initiadly to balance the taipated effort in
different PSUs in sound by \aryingthenumber ofABS units released per segment in order to
make the number of units to be rated as equal as possibletire different PSUs. For example,
in Round 1 (MarckApril 2018), 7 PSUs wereslecied, with the nurber of longitudind units per
PSU arying from 2 © 9. Fiwe of the 7 PSUs had 4 segments and two had 5. By varying the
number ofABS units released per segmiérom 4 to 6, we kept the total number of units
releagd per PSU within thearrow range of 2828

After the compétion of Raund5, at which point34 PSUshad been completed, it wakear that
the response rate was falling fselow that of AHHS. Of 958nits released for recruitment in
Rounds 15, 265 wereeompleted, a raw respse rate of only 28%This was far lowethan the
plannel rae of 798/4*325+501) = 44%. Although the raw response rate had increased from
27% in Roun 1 to 34% in Round 5 as etwiewers gained experience, it seemed highly unlikely
that it would increasenough to meet the tget of 800 complied unitsIt wastherfore deailed
to releaseaall the ABS units for recruiting from Round 6 drhe disparity in recruiting effosvas
maragedby increasing the pay of interviewers who had unigleErge numbers ofinits to
recruit. In the case of Los Ayeles Cournyt, however,the totalnumberof units to be recruited
was 51, far too many to be recedtand sampled in the typical-tidy perod in a PSU,
especially considering the notorious trafin the LA area. Wéherdore divided Los Angeles
into souhern and ndahernarea, each wh 3 segnents, to be visited in different rounds.

The schedulingfdPSUs in each round was determined tayfavailability and, importantly, by
expected weathewhere possible, we aidedscheduling PSUs in colder area$ thhe county in
the nonths fromDecembethrough March. This minimized travel difficulties and lplems
sampling soil and taking outdooreasurements of lead in paint in inclement weather.

The field team in each PStbnssted of a trained interviewer araltechnican cetified as a Lead
BasedPaint Inspector/Risk Assessor in the State where the PSUbeatedThe interviewer
was providedvith a listing of the addresses of all units to be reéeduin the PSU. We sethe
ertire sample to a service whiamatched adresss toresident nmes andelephone numbers
where possible. We also provided theemtewer with the name and telephone emof the
prior respondent for all longitudinal unitsh&interviewer travedd to the PSU first and spent
approximé&ely 5 daydocaing and visitingthe haising units released for recruitment in the PSU.
All housing units released for recruitment wereiled an advance letter approximatelyeweek
before thanterviewer traveledo the P3J. The advance letter explathéhe purpse ofAHHS

and contaied a $1bill as a token incentivi@ attract the interest of thedipient and increase the
likelihood theletter would be read he longitudinal and ABS units reiwed slightly diffeent
advarceletters. The letter sent tongitudinal unis nded that tle unitwas part of AHHS,



although the curremesident might nohave lived there thenThe advance letteexplained that

the resident would be paid an additibmeentiveof $130for compleing the survey. For each
released housig unit,a recruitmentquestiomaire B] was completed, on which the eligibility

and recuitment status of the housing uniekerecorded. If contact was established with a
resident, a geof screening quéi®nswas a&ked to determine whether ootrthe hosging unt was
AHHS ll-€eligible. If it was, the interviewer attempted to recruit the hogsinit into the survey
and to schedula convenient time at which the interviewer and technigianld return to

conduct the survey and physical samplinghe responent wagprovided with alabela bottle

with instructions for collecting a sample ofthrebh s eh ol dé6s wat erndbtbher anal vy
metals by EPAIf contact was not establisheaidathe housing unitould notbeclassified as
ineligible (eg., vacat), theinterviewer let a coy of the advance letter at the housing unit, with
a telephae number where he/she could be reachAetkast 4 visits to each released housing unit
were sclkeduled before conthattemptswere endedAttempts to reachespondets werealso

made by teephoneusing the names and numbers provided on the listing

After 5 days, the technician arrived in #8U and sampling of units began. Between sampling
visits, the interviewerantinued dtempts to recruit additionablusing unis. Ineachsampled

unit, theresident was interviewed usingsamsung Galaxgablet in vhich the questionnaire was
programmedn SurveyToGpa ComputeAssisted Personal InterviewinGAPI) system for
Android tablgs. When the interviewer retued to thei hotelandconnectedo WiFi, the

completed interviews were uploaded to $weveyToGalatabase where they were accessible to
QuunTechds headquarters wdadthé ater sdnipeeomithet er vi ewer
respondent, collected a dushgale usinga spet@l vacuum, andecordel observations on
potential safety hazards in the horbetechnician was responsible for condogtiX-Ray
Fluorescence (XRF) testing of interior and extepaint to deternme lead ewels, for wipe
sampling for ladon floors andwindowsills in up to 5Srooms in the house, for collecting soil
samples at variouscations in the yard, including childted s pl ay aameltos i f pres
collecting an air sapie for formaldehydeising a pump that ran throughout the datollecton

visit. The Viken PI200i XRF instrument recorded all lead readings electronically aasl w
programmed to also record the compargpe tested for each reading. XRF data was
transmitte electronically edtevening from the instrumenb QuanTectheadquadrsover

WiFi. Although some échnicians encountered difficulty with data transmissithaaa from the
instrumentaverealso dwnloaded by Viken staff when the instruments were retlito Viken
after ech PSU. The storage capacity of a siniléken ingrumentwassufficientto sore all the
survey data, and the technicians were unabiekete data either intentionally or inaatently.
There was no loss of XRF data in the suruggon completion of wik in the PSU, the dust

wipe and soil saples wereshippedo QuanTech headguaters for inventory, processing and
transmittal to the anatiigal laboratory GPI Laboratoriesinc.,, Grand Rapids Mifor analysis.
Vacuum dust, water and pgesde samples wergent directly to EPA from the field.
Fomaldehydeair sampeswere sent dectly to SGS Galson, the provider of the sampling
pumps, for aalysis

16 Althoughmany name and nmbe's providedoy the matching seice wee not valid, ad mary for prior
respondents were out of date, the names andhtetepnumbers did contribute to successful recruiting in some
cases.



2.0 RESPONSE RATES FOR AHHSII

All 504 longitudinal units were released for recruitmed discussed in Giter 1, the number
of ABS units releasefbr recrutment \aried dependig on hesampling round in which the PSU
was completed, withllkABS units released from Round 6 on. In diah, four of the 325 ABS
segments were not released fecruitment at allfor reasons of practicality. In the Ess
Middlesex-WorcesterCountiesMA PSU, two of the 5 ABS segments were so far west in the
PSUthat their inclusion would have resulted iswavey area of approximately 2,500 square
miles, witha distance between e segments of more than 90 miles. Givéime distases and
traffic in theBostm area, it was decided to omit these two segmentshdrSanta F&os
Alamos Counties NM PSU, onegment consisted of homes located down dirt roadseaanil
more from the paed road Some could not be located ondgte Mapswith anycettainty, ard it
wasalso felt that there could be a safety issue foirttezviewer in approaching such isolated
dwellings. Finally, in the Little Rock AR PSU, one segmemas entirely within little Rock Air
Force Basé military housng is inacessibé ard also inégible for AHHS 1.

Recruitment wasltimatelyattempted a total of1,834 of the 1,970 ABS units, @all 504
longitudinal units, for a total of 2,338 usgibf which 703 wereompleted, 88% of the target of
800 Asdiscussed elow, tre reason for he shatfall was a dramatic decrease in response rates
from AHHS to AHHS Il.Table 21 below shows the diggition of the 2338units within broad
categories.

Table 2-1. Dispositionof 2,338 Housing Units Recruited for AHHS 1|
Units Dispostion Definition
703 Complete Completed resident questionnaire and samgleatmn
1 Partially Complete | MissingLBP daa- XRF malfunction
Completel recruiting, residerwilling but unable to schedule
22 Unable to Schedule| becaus@f time cmstrains (eg., resiént gaong out of town)
618 Hard Refusal Resident explicitly efused survey
153 Soft Refusal Resident dichot explicitly refuse but appeared to evade survey
170 Ineligible Vacant, \action home, group housing(g.,college dorm), €.
417 No contact Interviewer never spoke to anyone at the unit
Interviewer spoke to someone at thét not qualified to answer
72 InsufficientContact | the recruitment questionmai(e.g., child, laguage barier, etc.)
11 Could Not Find Interviewercould rot locate unitputnoreason to doubt it exists
Unit deermined not to exist by field observatiand., empty lot,
23 Does Not Exist no such unit in apartment building, §tc
26 Could Not Acess | Unable to access unit, e.g., gatecsounity, doorman etc.
Respondent agreed to participate but then cancegbigoirstment
88 Canellation or did not show
34 Other Missingor blank recruitment questionnaire; unsafe situation

For some of these gfiosition categories, it is not always &wn whethe the haising unit is

gigiblef or t he AHHS. For e x amp humits whiekt ghe ksidBe f us al 0
refused even torswer the screening questions (so eligibility is unknoagwell as units there

the respondent completed the screesied wasletermired b be eligitbe bu refused to



participate in the interview or sampling.bla 2-2 breaks down the disposition categsrby
eligibility status (eligible, ineligible, unknoweligibility).

Table 2-2. Disposition Categories by Eligibiity Status for AHH S1I Sample
Dispostion Eligible Ineligible Unknown Total
Complete 703 0 0 703
Partially Complete 1 0 0 1
Unable to $hedule 15 0 7 22
Hard Refusal 82 0 536 618
Soft Refusl 37 0 116 153
Ineligible 0 170 0 170
No contact 0 0 417 417
Insufficient Contect 3 1 68 72
Could Not Find 0 0 11 11
Could Not Access 0 0 26 26
Cancdation 88 0 0 88
Other 0 0 34 34
Total 929 171 1,215 2,315

The23 addresses where it was detered that no unit @stedare excluded Eightunits were

detemined tobe vacan(ineligible) basedn advance letters returned undeliverable and marked

vaant by the letter carrier

Units listed aComplete areespondentto AHHSII. Units whose disposon is Partially
Complete, Unable to Schedule, Hard/Soft Re#l Insuficient Cortactor Carcellaion and are
known to be eligible, areonrespondent$-a purposes of calculating response and cetigoh

rates, Table -3 applies:

Table 2-3. AHHS || Response Categories
RegonseCategory Number of Housing Units Percent
Regondent 703 30.%%6
Nonrespomlent 226 9.8%
Ineligible 171 7.4%
Unknown Eligibility 1,215 52.9%
Total 2,315 100%

Thecompletio rate(percent of the sample for which data collecticas completed) for AHS
Il is therefore30.4%, muchlower than boththetargetof 44% andthe 50.9% completion rate for
AHHS. Theeligibility rateis the pecentage of units of known eligibility stadhat are eligible,
i.e.,929(929+171) = 84.5%. This isslightly belowthedigibility rate of 86.7% in AHH®ut
comparablego the expeced eligibility rate of 84% for the ABS sample

Theresponse ratis defned as the percentage of eligible unitg #ra respondents. It cannot be
exactly calculated becausttbe 1,215 units whoseeligibility is unknown. If one asumes that



the sane pecentage othes units are eligible as for the units kifiowneligibility, i.e.,84.5%,
the response rate can beccagdted approximately as

703[(2,315-1,215- 171) + 0.845*1,215] = 359%.

Thisis mwch lower than the responsee@f 58.66 for AHHS. To examine theeasons for this,
it is useful to calculate response rdimsthe longitudinal andBS samples separdy. Tables 2
4 to 26 break downs Table-2 to 2-3, respectiely, by longtudinal andABS samples.

Table 2-4. Disposition of 2,338 Husing Units Recruted for AHHS 1l by Type of Sample

Units
Longd{ ABS Disposition Definition
213 490 Complete Completed resident questionnaire and sample collection
Patially Misdgng LBP data XRF malfunction.
0 1 Complde
Unale to Completed eauiting, resident willing but unable to schedule
3 19 Schedue becaus®f time constraints (e.g., resident goind ofitown)
115 503 Hard Refusal | Resident explicitly refusedisvey
24 129 Sdt Refusal Resident did not explicitlyefuse buappeard to evade survey
33 137 Ineligible Vacant, vacation home, group housieg(,college dorm), etc.
56 361 No contact Interviewer never spoke to anyone at the unit
Insufficient Interviewea spdke to someone at the unittrgualified to ansver
9 63 Contact the recruitmengjuestionnaire (e.g., child, language barrier, etg
7 4 Could Not Find | Interviewer could not locatenit, but no reason to doubt it exis
Unit determned not to exst by field observation (g., emptylot,
13 10 Does Not Exist | nosuchunit in apartnent building, etc.)
2 24 Could Not Accesg Unable to acceasit, e.g., gated community, doorman, etc.
Respondent agreed to participate bentbancelledppointment
21 67 Cancellation | or did not show
8 26 Other Missing orblank reruitment questionaire; unsafe situation
Table 2-5. Disposition Categoriedy Eligibility Status for AHHS 1l by Sample Type
Eligible Ineligible Unknown Total
Disposition Longd({ABS |Longmal| ABS [Longd| ABS |[Long|( ABS
Complee 213 490 0 0 0 0 213 490
Partially Complete 0 1 0 0 0 0 0 1
Unable to Schedule 2 13 0 0 1 6 3 19
Hard Refusal 14 68 0 0 101 435 115 503
Soft Refusal 3 34 0 0 21 95 24 129
Ineligible 0 0 33 137 0 0 33 137
No contact 0 0 0 0 56 361 56 361
Insufficient Contact 0 3 0 1 9 59 9 63
Could NotFind 0 0 0 0 7 4 7 4
Could Not Access 0 0 0 0 2 24 2 24
Cancellation 21 67 0 0 0 0 21 67




Other 0 0 0 0 8 26 8 26
Total 253 686 33 138 205 [1,010] 491 1,824
Table 26. AHHS Il Resporse Cdegorieshy Sample Type
Numberof Housing Units Percent
Response Cagory | Longitudinal ABS Longitudinal ABS
Respondent 213 490 43.4% 26.9%
Nonrespondent 40 186 8.1% 10.2%
Ineligible 33 138 6.7% 7.6%
Unknown Eligibility 205 1,010 41.8% 55.4%
Total 491 1,824 100% 100%

The ompletion ate forthelongitudinal sanpleis much higher than for the ABS sample

43.4% vs 26.%. The eligibility rate for the longitudihaample is 253/(253+33) = 88.5%,
compared to 676/(676+138) 3.8% fa the ABS sampe (dose to the expected eligliby rate of
84%).Iti s n 0t gghatithp longigidinal sample has higher eligibility. Sovhéhe ABS
mailing addresses were undeliable-176 of 1,834 (9.6%). Because the longitudinal units were
all eligible in AHHS, theonly likely sources of ingibility in AHHS Il were vacancy or
denvlition. While vacancy is the largest source of inelilifyp other sources, such as age
restricton, second home, etc., do occur and were much less likeheilohgtudinal thanin the
ABS sample.

The lower abibility of the ABS sanple is a parél explanation of the lower completion rate.
However, wherthe completion rate is adjusted for indhigjity, the response rate for the
longitudinal sample is

213(213+40-0.885*205) =49.0%
while for the ABSsample the respose ratas
490/(490+1860.83*1010) = 32.4%.

Thus, there is still a substantdifference in response rates between thesawople types when
adjusted for ineligibility.

From Table 24, the mgor differencesm digosition of the samplediween ABSand

longitudinal units aren refusals (hard and soft combined) andcoatacts; 34%f ABS units
refused, compared to 28% of ftudinals, and 20% of ABS units could not be contacted, almost
twice the 11%of longitudinds. There are severpbssibleexplanationdor these differenes

First, some of the longitudinal units were occupigdhHe AHHS respondent, making it more
likely they would be receptive to the survey this time. Second, evemitsmot occupied ly the
same family, the fachat the hora was inAHHS (as pointed dun the Advance Letter) may
have helped response. Thitdelongitudinal sample, having been eliland cooperating in
AHHS, was inherently likely to provide a betyield thanthe ABS sanple. For example,isce

the resporsrate $ higherfor less walthy hauseholdgbecause of the $130 incentive ioth
surveys), the longitudinal sample was likedybe less wealthy on average than the ABS sample



Fourth, the longitdinal smple wasolder on average than the ABSmple. Reidentsof newer
homes are wre likely to refuse when the survey is explainedh®m because they believe they
donodt hbasedepaint.e a d

The large drop in response rate from AHHS to AHHS llaglér b explain. The ineligibility-
adjusted esponse ratin AHHS was 58.6%, compadtto 359% in AHHS I, with 49.0% in the
longitudind sample and 32.4% in the ABS sample. The positthat the AHHS |l field
interviewers were less experienced antéss dligent in recruiting than those in AHH&n be
ruled out.Two of the most prodctive AHHS interviewers returned for AHHS II. In A#5, they
averaged 13.3 completed units per PSUdnly 9.1 in AHHS II. In AHHS, the overall average
among all intervievers was 11.1 campleted units per PSU, so thhe two reéurninginterviewers
were 206 aboveaverage productivity. In AHHS 11, the overal’erage was 8.9 completed units
per PSU, so thavo returners were only about average, indicating that AHHS |1l ilt@ers

were likely not inferior to those in AHS.

Someof the dopin response ratllows the continuing trend of lower response sateall

types of surveys due to the sheer nundfesurveys that are fielded and the fear of scams such as
sales pitbesmasalerading as surveys. Anecdotal repoftem inteniewers ndicate that people
seemed \ery unwilling to even listen to an explaratiof the survey. The three African
American inteviewers encountered some racist responses. Decreased confidéedeciter
govermrment and mistrust of Federaiograms’ also likely contributed to theleclinein response
rates. An important factor spéc to this survey was the incentive offereddompleting the
survey. AHHS and AHHS Il are very intrusive sinceythequire a2-4 hour presence in the
respondert s h o enmkcenivelirhAHHS was $130QuanTeh proposed increasing it to $160
in AHHS Il to account for inflation since AHHS, but OMB egjted the increase during the
Paperwork Reduction Act review. The uksvastha theincentive was unfortunatelydaced by
about 20%in real terms when aintaining the AHHS response rate would have reglae
increase in real terms. Experiments withialle incentives ilNSLAH [4] showed that increased
incentives improg the response rae.

3.0 CHARACTERISTICS OF TH E AHHS SAMPLE

Tale 3-1 (shown at thend of this section) characterizes the AHHSampe (completed units)
by Census Regiomge categy (19782005, 19601977, 19461959 and prd 940, urbanization
(MSA or nonMSA), presence of a child under age 6uking uni type (sngle- or multifamily),
tenue (owner or renter), household income, Gaweent support of housing costs, poverty, race
(White, African American, other), and ethnicity (Hispanic or4ktigpant). Thetable shows the
estimated number anéent ofAHHS-eligible housing units ationwidein the various
categories, and comparegs$ieestimates to percentages of occupied-semonal housing units
from the 2@ 7 American Housing SurveyAHS) and, vhere a\ailable, to the 209 Current
PopulationSurvey (PS). Forcomparison purposeshe sameestimates are shown for the
original AHHSsanple but using th005AHS and the2006CPS aenchmarksAll estimates
are weighted.

17 According to Gallughttpsi/news.@llup.com/polll600/congresgublic.aspx public approval of Congress
averaged 4% during AHHS but only 20% during AHHS L.
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Respondents did not providempleie data for someof the 703 completed ligingunits in
AHHS II. Respondenprovided datawasmissing?® for housing ageg3 units), loushold income
(32units)andrace (1 units).

Housing age was asked of respondents in two questions in the wteriiefirst asked when
the home was builtf the respadent didnotknow, a followup queston asked which of 6
ranges of years best tobed when the home was built. A total of 89 @sgents could not
answer either questio@f these, 2@vere longitudiml for which the age from AHHS was usét
leaving 63ABS cases wih no age data. Thé3 addreses were researched using real estate
webstessuch as zillow.com, trulia.com and realtontavhich provided the year built f&4.
For the remaining 9 cases whaéhe websites could not find the unit or ham data a age, we
corducted indepthresearchto identify neighborhood age, age of otbeildings in the same
complex, etc., to assignligely age or age rang@&his process resulted in an assigned agger a
range for all 703 completed unitg&or unis with anage rang®nly, we then assiged the
midpoint of the range as the atfeThis is ®ndstent with the assignment of ages in AHHS

Respondents were asked two questions about their 2016 total houseboid.The first asked
whether it was less dm $35,00®@r greaer than or equal t$35,000.The second question asked
for more detagédincome informationn 10 categories from lessah $5,000 to $120,000 or
above. A total of 32 respondents either retlsr dd not know the answer to either income
guestionincome vas mputed for thes82 cass asthe modalmost commonjncomecategoy
(mapped to outOincome categoriegyom the 247 American Community SurveyACS) 22 for
the Census Block Group comaig the unit.

Respondents were asked whielae or raes theyconsdered themselfo belongto. A total of58
refused the race quest (or did not knowy. During recruitment, the inteiewers were asked to
record their impression of the race of the parecuited. This was used fdf7 of the58 cases
whererace inbrméion was not preided inthe interview, leaving 11 cases with raze
information. Themodalrace for theCensus Blok Group containing the uihfrom the 2018 ACS
was imputed for these ses.

The poverty variable (household in pateor no) was quie complicated to asgn. Wheher a
household is considered to beopes a function of household income and siklee Health and
Human Services (HHSjoverty guidelines for 2028areshownin Table3-1. There were no
households in AHH® with more than &ersons

18 Respondent refusemt did not know.

19 AHHS age was used fail longitudinal unis.

20 For the oldest ge range, 1939 ordfore, we assigned 1918s the age.

21In AHHS, websites such as zillow.com were not awéland imputation based on Census data was used instead.
22The2017 ACS asked about 2016 income.

23 https://aspe.hhgov/computation®?016 povertyguidelines accessed June 25, 20Zbie poverty levels for

Hawaii are higher. They were appliedRSU 904 (Honolulu). The HHS poverty guidelines astngplified versbn

ofthe Censs B u r e a u threshddspwhiehrdépgrd on the number and age of adults and the number of
children unded8 in the household and are the same for all 50 states abisthiet of Columbia. AHHS Il did not
collect the dta on ageand fanily compositioy needed to applyjhe povety thresholds.
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Table 3-1. 2016Federal Poverty Level Guidines

Persors in Household

2016 Federal Poverty Level

1

$11,880

$16,020

$20,160

$24,300

$28,440

$32,580

$36,730

N0~ WIN

$40,890

The household income categories intASl Il are dfferent from the poverty inome categories,
so that in many cases it is lea whether a household is in poverty or not. The AdlHincome
categories are shown in Table€3

Table 3-2. AHHS Il Household Income Categories

Income Category Lower Bound Upper Bound
1 $0 $4,999
2 $5,00 $9,99
3 $10,000 $14,999
4 $15,000 $19,999
5 $20,000 $34,999
6 $35,000 $49,999
7 $50,000 $69999
8 $70,000 $89,999
9 $90,000 $119,999
10 $120,000 N/A

For exanple, aone-person household with income in AlS Il cate@ries 1 0 2is classified as

in povety, while if its income is in catego#or higher, it isnotin poverty. If its income isn
category 3, it may or mayotbe in poverty. In such cases, we gsail aprobability of poverty

to the householdn this ekample, he pobability of poverty is 1,880/4,999 = 0.3768. We then
usedaranrdomnumber generator to classify this unit as poithwrobability 0.3768Some units
only had reported income as lesart8350000r $35,000 or more. A similar raoch assignmet
procedirewas use for thescases. ®the 672 units for which income datasreported by the
respondent, 94 (14%) required famdom assignment procedure to be used. For the 32 units

without respndentreported income data, we assigned ptystatusdased orthefii mpr es si on

of pover t yported gy the interviewer during thecraitment processwvherever possible. We

didthisra her t han

usi

ng i mputed

noc oi nEeserasiencn® U S e

the actual unit, whose incomadapovertystatus nghtvary consideralyl from themode for its
Census Block Group. Thileft 11 units where poverty status was still undeteed. We used
imputed income and the random assignment procedutieef®eunits.

The total number of housing usieligiblefor AHHS Il is estimated a%17.7 million, as
compared td06.0million eligible for AHHS 13years ago. ThAHHS Il total is thesame as the
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2017 American Housing Survey (AHS) estimate of total pamnonseasonal, nonage
restricted housig units beause théAHHS 1l sample was pdstratifiedto AHS data by Census
Region, lousng age and presence/absence of a child under.&gené AHHS total differed
slightly from the 2005 AH®ecause of instalbiy in the estimate of the number of agestricted
units [1]. The increase in elidile housirg units from AHHS to AHHS Il is eshated as 11.7
million in the 13 intervening years. Thsnot much greater than the 10.3 million estimated
increase in the yeasfrom NSLAH to AHHS, undoubtedly due the severeontracion in new
home consuction in the wake of the 2008 financialgis.

The distributions of eligible units by Censusgit andconstruction yeaclosely match the

AHS 2017distributions, aindeed they should because the weights waoststrafied to the
corresponding AHSotals. The regional distribution also ags=eery well with the 2@9 CPS.
Agreement with the AHS isomewhat better for Census Region than for age category. This is
becaise AHS age categories do not exactly matbloge of AHFS II. The AHS percentages for
the 19782005 and 1960977 age categoriesesestimates only, obtained by assuming 2@t

of the1970-1979 AHS totals are attributable to 1978 and 1979. Differend&e thstributions

by region and age categargmbinedwhile modest,are attributald to the ame cause.

There is very close agenent between AHHS and AHS/CPS distributions for ence of
children under age 6, housing unit type and tenure. AHH&sa considerablylower percentage
of MSA units (77.1%) than AHS(84.4%) or CPS 86.26). This is due to changes in the
designatiorof MSAs in 2013 and 2018 which brought some-#WBA AHHS PSUs within the
boundaries of MSAg-or example, PSU 516 (Sussex GyWDE) was a noAMSA PSU in

AHHS but was intuded in tle Salisbuy MD MSA in 2013 baed on 20D Census datdVe used
the same elsgnation of MSA in AHHS Il as in AHHS for purposes otalaomparability
between the two surveys.

AHHS Il has 3.1% of housebldswith income less than $300, comparetb 30.%%6 for AHS
2017 ard only 27.9% for CPS 2019 Probably the most importanbntibutor to the higher

AHHS Il estimate of households withcome below $35,008 thatthe $130 incentivéor
completing the swey is more effective in lower income housdtls. This is indicaed by the fact
that44% of the703 completed units had incomeltw $35,000even higher than the weighted
estimate 089.1%. This means that nonresponse adjustritraspensated partiallyubnot
conpletely for the higher response amgdow incane houseblds The remaininglifference

from the AHS and CPS estimateayie due to a combination of other factors. Fi$iHS
askeda si mpl e, gener al guest i oBycodarhsptheCensud ot a l Ho u
Bureau, which conducts AH&hd CPS, & in deail about all sourceof moneyincome for all
household membersg)cluding Social Security, pensions, disability, Workémsmnpensation,
alimony, child support, etc. To the extent that AHH8HpNdents may interpret income as just
salry or houly pay ormayomit or overlok income é some household members such as
teanagers with summer jobs, there may be a tendency tr-ugbrt income compared to AHS
or CPS. Second, the longitudinal sdenonsists of homes that completed the AHH®wey are
likely to be bwer income onwgeragebeause of the effect of the incevdj even though most did
not have the same residents adtHS. Third, there is a tendency for people to undgrort

24 Seethe Appendixfor a discussion of weighting, nonresponse sidjent and poststratification.
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income inhousehold surveys® which may be exacerbat@d AHHS 1l by the \ery general
nature 6 the queson compared to the detad qustionsabout all income sourcés the Census
Bureau survgs.

AHHS Il also shows a higher percentage of households in powertAtHS or CPS consistent
with the higher peeentage wh income bdow $35,000. Thee was anincrease in the estimated
percentreceiving Government support of housing over AHHS (9.26.%6%). This is consistent
with the substantial increase in the pataee of households renting from 30.6% in AKBHo
36.1%in AHHS II, an increase of cer 10M howseholdsThis is likely anotherféect of the 2008
financial crisis and the resulting Grégcession, during which almost 10M homes were lost to
foreclosure?®

With regard to race, AHHSI has a slightly igher percatage ofAfrican American an®ther
Race households, and a correspontliigwer percentage of White househgld&nAHS or
CPS This is consistent with the higher percentage of households in pemenyith incomes
below $35,000 in AHHS Il v&HS and CB, sinceAfrican American haseholds hae lower
incomes than White houselds and are twice as likely to be polbishouldalsobe borne in
mind that there ardifferences between AHS, CPS and AHHSssigning race to a household.
We assignetb the housg unittherace or ethnicit of the individualcompleting the resident
guestionnaireAHS and CPS assign race and ethnicity dasethe householder, defined as any
individual on the title or leader the unit. Changing seldefinitions of rae could ao be paty
responsible fodifferenca between the three surveffnadly, AHHS II, AHS and CPS agree
closely on the percentagé Hispanic households.

Despite the apparent slight owepresentatin of lower income households in AHHS, theae is
goodagreemenbetween the AHHSI and AHS dstributions ofmostvariables ointerest to
HUD, indicating that the AHH® respondentsyith appropriate nonresponse adjustment and
poststratification, prodearepresentative national sample for a iy of important pg@ulation
characteriscs.

Zhttpsi/www.cersus.goviopics/incomepoverty/income/abdihtml, accessed Jurgs, 2020.
26 hitps://www.marketplace.org/2018/12/t%hatwe-learnedhousing/ accessed June 26, 2020.
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Table 3-3. Characteristics of the Nd@ional Survey Population, with Comparisons to
American Housing Survey (AHS) and Current Population Survey (CPS) Estimates

(AHHS Il in RED

AHHS | (AHHS I1) Estimaes | Housing | AHS Current
Housing Unit Characteristic Units in | (2005) Population Survey
Estimate (000)| Estimate (%}| Sample | (2017) (2006)
(2019)
. . 106,033 100% 1,131 | 108,871
Total Housing Units? 117,751 100% 703 |117,73
Region:
Northeast 20,190 19.0% 196 18.7%06 18.3%
20,993 17.8% 139 17.9% 17.2%
Midwest 23994 22.6% 245 22.9% 22.8%
26,69 22.7% 161 22.3% 21.5%
South 38,996 36.8% 440 36.5% 36.7%0
43,640 371% 240 37.5% 38.7%
West 22,853 21.6% 250 21.9% 22.1%
26,420 22 4% 163 22.2% 22.6%
Construction Year:
19782005 40,458 38.2% 476 39.1%
19782017 57,919 492% 224 48.3%
19601977 29,956 28.3% 306 27.9%
25,599 21.7% 225 22.2%
19401959 18,117 17.1% 187 16.9%
18,178 15.4% 154 15.5%
Before 1940 17,503 16.5% 162 16.2%
16,055 13.6% 100 13.9%
Regionby Construction Year:
Northeast 20,19 19.0% 196 18.7%
20,993 17.8% 139 17.9%
19782005 3,831 3.6% 35 4.1%
19782017 6,123 5.2% 37 5.2%
19601977 5,288 5.0% 57 4.4%
4,346 3.7% 28 2.6%
1940-1959 4,156 3.9% 42 3.8%
4,180 3.6% 31 3.5%
Before 1940 6,915 6.5% 62 6.4%
6,344 5.4% 43 5.6%
Midwest 23,994 22.6% 245 22.9%
26,699 22.7% 161 22.3%
19782005 8,319 7.9% 107 7.6%
19782017 11,826 10.0% 51 9.3%
19601977 5,849 5.5% 58 6.2%
5,213 4.4% 50 5.0%
19401959 4,436 4.2% 36 4.2%
4,693 4.0% 28 3.9%
Before 1940 5,395 5.1% 44 5.0%
4,966 4.2% 32 4.1%
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Table 3-3. Characteristics of the Nd@ional Survey Population, with Comparisons to
American Housing Survey (AHS) and Current Population Survey (CPS) Estimates

(AHHS Il in RED

AHHS | (AHHS I1) Estimaes | Housing | AHS Current
Housing Unit Characteristic Units in | (2005) Population Survey
Estimate (000)| Estimate (%}| Sample | (2017) (2006)
(2019)
South 38,996 36.8% 440 36.5%
43,640 371% 240 37.5%
19782005 18,625 17.6% 221 17.8%
19782017 25,647 21.8% 94 22.5%
19601977 11,724 11.1% 122 10.7%
10,237 8.7% 81 8.3%
1940-1959 5,575 5.3% 71 5.2%
5,374 4.6% 54 4.5%
Before1940 3,072 2.9% 26 2.8%
2,381 2.0% 11 2.0%
West 22,88 21.6% 250 21.9%
26,420 22.4% 163 22.2%
19782005 9,68 9.1% 113 9.6%
19782017 14,323 122% 42 11.7%
1960-1977 7,101 6.7% 69 6.7%
5,803 4.9% 66 5.4%
19401959 3,949 3.7% 38 3.7%
3,81 3.3% 41 3.3%
Before 1940 2,121 2.0% 30 2.0%
2,363 2.0% 14 2.0%
Urbanization:
MSA 80,101 75.5% 889 77.7% 83.4%
90,723 77.1% 555 84.4% 86.2%
Non-MSA 25,933 24.5% 242 223% 16.6%
27,028 23.0% 148 15.6% 13.8%
One or More Children Under Age6:
16,833 15.9% 207 15.9%
14,979 12.7% 108 12.7%
Housing Unit Type:
Single family 89,156 84.1% 950 84.0%
95,590 812% 571 83.1%
Multi-family 16,877 15.9% 181 16.0%
22,161 18.8% 132 17.0%
Tenure:
Owner-ocaupied 73,627 69.4% 772 68.8% 68.306
75,302 64.0% 419 64.6% 64.5%
Renteroccupied 32,407 30.6% 359 31.2% 30.3%
42,449 36.1% 284 35.4% 35.5%
Imputed 2
0
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Table 3-3. Characteristics of the Na@ional Survey Population, with Comparisons to
American Housing Survey (AHS) and Current Population Survey (CPS) Estimates
(AHHS 1l in RED
AHHS | (AHHS I1) Estimaes | Housing | AHS Current
Housing Unit Characteristic Units in | (2005) Population Survey
Estimate (000)| Estimate (%}| Sample | (2017) (2006)
(2019)
Household Income:
Less than $30,000&ar 37,059 35.0% 401 37.2% 31.0%
Less tlan$35,00@year 45,994 39.1% 308 30.9% 27.9%
Equal to or more than 68,975 65.0% 730 62.8% 69.0%
$30,000/year
Equal to or more than 71,757 61.0% 395 69.1% 72.1%
$35,000/year
Imputed 70
32
Government Support:
Government appat 5,870 5.5% 65
10,781 9.2% 70
No Government suppbr 99,522 93.9% 1059
106,023 90.0% 626
Ref us aKnoWwon 641 0.6% 7
948 0.8% 7
Poverty:
In poverty 14,593 13.8% 166 13.9% | 9.8%- 11.8%+7
20,340 17.3% 157 13.6% 12.1%
Not in poverty 91,441 86.2% 965 86.1% 88.2%- 90.2%
97,411 82.7% 546 86.4% 87.9%
Imputed 98
5
Race:
White 82,739 78.0% 868 82.2% 81.6%
89,252 75.8% 502 78.4% 78.2%
African American 13,161 12.4% 151 12.4% 12.4%
17,179 146% 126 13.6% 134%
Othef 10,134 9.6% 112 54% 5.8%
11,321 9.6% 75 8.0% 8.5%
Imputed 2
11

2" The 11.8% figureis low to theextent that it do@not include nonfamily households with 2 or more people.
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Table 3-3. Characteristics of the Na@ional Survey Population, with Comparisons to
American Housing Survey (AHS) and Current Population Survey (CPS) Estimates
(AHHS 1l in RED

AHHS | (AHHS I1) Estimaes | Housing | AHS Current
. . - o Population Survey
Housing Unit Characteristic Units in | (2005) 2006
Estimate (000)| Estimate (%}| Sample | (2017) ( )
(2019)
Ethnicity:

Hispanic/Latino 13,175 12.4% 158 10.7% 10.4%
15,538 13.2% 120 13.7% 13.8%
Not Hispanic/Latino 92,858 87.6% 973 89.3% 89.6%
102,213 86.8% 583 86.3% 86.2%

Imputed 2

0

aAll percetiages are calculated with totaddsgng units (106,033)117,751)as the denominator.
Percetages may not total 100% due to rounding.

PfAHousi ng u neimeenty odcupied, nowirstitufional housgjrunits in wich chidrenare
permitted o live.

‘Refusal s and 0 egsnshrvey lespandedats.r espons

40Ot her 0 r ac e niencanlndidneosAlagkani Native, Nafive Hawaiian or other Pacific
Islander, andmore than one race.
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4.0 LEAD-BASED PAINT IN HOUSING

In this and sukaquent clapters of the report, we willfdme vi t y use the ,term

"unit’, i h o u s el o Ifi dhidtercleangeably o me an fi o-geasanplinAand , non
institutional housing unit in which children are prittedtol v e ¢, an AHHSd#-eligible
housingunit. Table 41 shows the prevahe of leadbased paint, for various housing
characterists, and compareSHHS Il and AHHS estimate$tatistically significabhchanges

(eithe increase®r decreasegjom AHHS to AHHS |1 are highlightedin this and all subsequent
tables in the reparStated pvalues are for twided comparisonsnless othewise notedTable
B-1in Appendix Bcontainssimilar breakdowngo Tabe 4-1 butaggregatedverall pre 1978
housng.

The suvey estimates that34,598,00 housing units in the United States contain some-beesid
paint (LBP),29.4% of all housing unitsa deceaseof 5.5% fom the 34.9% figure in AHHS
The 5.5% decreass staistically significant(p = 0.013 oneided®), mairly beaus ofthe
increase irthe total number of housing units in the 13 years between the sufv@estimated
number of unitsvith LBP decreasedy 2,460,00Grom 37,058,000 iMHHS. Although thsis a
substantial decreag®.6%), itis na statisticdly significant. The estimaté number ofpre-1978
homes with LBP decreaség 3,527,00Grom 34,282000 in AHHS t030,855000 in AHHS 11, a
decrease ©10.3%. While the 3,527,000 decrease isstatstically significant, it is sulstantially
larger than tk 2,460,00 decrease in alldmes with LBP. This is becauske number of homes
built 1978 or later with LB increased fom an estmated 2,675,000 to 3,744,000 between the
two surveysAlthough LBPwas bamed for residential useni1978, some dmes built &er the
bancan have LBP foanumber of reasons. First, ceramic tiles, especially those imported,
commony havelead inthe glaz®® which can be detected by an XRFead in tile glazator
abovel.0 mg/cm? meets the definition bLBP and is ounted in bth surve, see[1] and the
discussion of Table € below. Second, homes built in the early years aftebbdahenere
someimes panted with leftover LBP, because of hoarding by painters and homegt#ine
althouch one would expecheinfluence @ this facta to deceaseover time. Third, LBP is still
used (sometimes with high lead levedg)ships, cars, stestuctures, bidges, radway
markings and in other applicatigfisso that some homeownersyrstill beable to obtain LBP.
Finally, someunits may belassifed & having LBP besiuse of measurement error on the part of
the XRF. A unit is classified as LBPanyreadingtaken is1.0 mg/cni or greater. Since an
average of almost 50 readings walkenin eachunit, false positie dassificatons can ocau

Theperentage decrease pre1978 homes with LBP (10.3%) is larger than the decrease in all
pre-1978homes(8.8%),but bothare consistent with rates of housing demolitiBstimates of
demoltion rangefrom 0.6% to 0.96% gr year ], which equateso 7.5%to 11.8% in the 13

yeas between AHHS and AHHS II.

28 A one-ssided test is appropt@because the number of {878 homes with LBP canneasilyincrease over time,
so that the peent with LBP isexpected to decrea.

29 https://eiausa.org/images/dowrdds/Newsletters/may15newsletter.gdEcessed July, 2020).

30 BP was an excellent paint. Seps://queenseagle.com/all/lhomaslt-shortly-after1978arentnecessarily
safefrom-leadpaint(accessed July 1, 2020).

31 https://www.ncbi.im.nih.cov/pmc/articlelPMC4434842/accesed July 5, 2020.
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The NSLAH survey, conducted in 19989 estmaedthat 35865,000 pe-1978 homes had

LBP, compared to 30,855,000 in AHHS I, a drogb¢f10,000 in the 20 years betwadhe
surveys(14.0%). Ths decreas over a longer timeapanis statistically significant (p = 0.03 one
sided). There were an estirad69,832,000pre-78 hanes in AHHS Il, compared to 65,914,000
in NSLAH, a decrease of 9.2%madler than the 14.0%lecreas@ homes withLBP, butbath
consigentwith an expecte demolition of 7.7%- 17.5%. However, the larger decrease in homes
with LBP indicates thatdemolition is not the only factor reducing the number of pBehomes

with LBP. Gut renowations, window andiding replacerant, etc., an elimirateall LBP in some
ceses.

The survey estimates th28.3%6 of housing units where a child undege# resides hve LBP,
almost the same percentage as for all housing unitsiamidrly lower than the 34.1% reported
in AHHS. Forhousholdswith childrenunde 6, those earmgless than $35,000 a yeaere
almost twice atikely to have LBP (40.5%) aboseearning$35,0000r more (40.5% vs 21.8%).
Because of the small sample sizes in lgthups (47 and 61), the differecejust failsto reach
statistical significance (p = 0062). However, it is strikingly different from AHHSvhereboth

the <$30,008F and> $30,0® groups wih children under 6 had identical prevalence of LBP.
Table B1 shows tha, for pre-1978homes with children undes, the difference baetreenthe low
and hghrincome groups is 1€3s56.0% vs 44.1%but in AHHS tle higher income group had a
higher prevalene of LBP. Poor householdwith childrenunder 6alsohad higher prevatnce of
LBP than thosenotin povertythoughthe difference waséssi 35.6% vs 25.% (poverty status
depends on hoebkoldsize & well as income)ut the reverse was true in AHH29.8% poor
with LBP vs 35.2% nbpoor. The distribuibn of LBP by age ctegoty for units with children
under age s similar tothe distibution by age catgory for all units anddoes not dfer
significantly from the AHHSistribution for units with a chil under age 6.

Reflecting he estimated decrease2,460,000 in urts with LBP from AHHS to AHHS llthree
of thefour Censis Regios ako show decreasghe exception being the Midwiesith a vely
slight increaseThe percentage with LBP decreasedllmegionsNone ofthe absoluter
percentge decreasaare statistidly signficant, again due to smaller regnal samplesizes.

The Northeast and Miwest had statisticlt significantly higher percentagef homes with LBP
than the South or Wefp < 0.011 onesided in all cases), the same pattern seéxHHS.
However thedifferencesdy region are not signifant for prel978houwsing(Talde B-1). The
percent in the Northeast was also higher than in the Midwest, but the differencetvas n
statisticaly significant, unlikein AHHS, due to the smaller sample sizes in AAH Forpre-78
housing thedifferencebetwveen theNortheastand Midweg wasmodest

The percenbf units withLBP increases significantly with agasexpectedandthe pattern is
consigent between AHHS and AHHS 11, but the number with Ld&féreasedoir all age
categories except 1918 later.Here the nurber of witswith LBP increasedfrom 2,675,000 to
3,744,00, an increase of 1,069,000 units (40%). The percenitefwith LBPwas castant at
about 6.5%, and also very similar to the 6.8% in NSLAKUs,whehe the time interval is
1978-1998(20 years)19782005 (27 years), or 278-2017 (39 years) the percent of units with
LBP appears constgrtetween 67/%. One &planation, a pgreviously noted, is lead in ceramic

32The $30,000 threshold in A#5 was changed to $35,000 in AHHS Il to accounirftiation.
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tile glaze which is not banned bstounted as LBP in all three sueys. Ceamic tile ghze does
notdeteriorate naly as easily as paint, so that lead in tile is not an important source of exposure,
except possily during demolitionor rehab However, lead in tile is not the only soeiaf LBP

in homes bui 1978 a later.In AHHS, 1,977,00 of the2,675,000post77 units with LBP (74%)
were so classified due to ceramic surfaces only (see TahleMAHHS Il ceramcs-only
accainted br 1,544,000 of the 3,744,000 pd&t units with LB (41%).32 A second source of
LBPin post77 homes s leftover pant that was stllusedafter the 1978 ban, but tieluence of
this should have decreased over timehitd source maye paint from indstrial sources that
finds its way into the hands bbmeownnersor painters. Ledbasa paint, smetimes at igh
coneentrdions, is stl legal for industrial applications such as ships, cars, steel structures,
bridges, oad markings, etd&ight post77 hornes in he AHHS Il sample had LBP in nen
ceramic suices,of which the four wih the highest leels were albuilt 1983 o earlier, toseto
the 1978 ban on LBP. The most recent was built in 2000, suggesting that holtnestie last
20 years are unlike to have norceramic LBP.

In each of the Censusegons, the percent of ungwith LBP showsa similaty increasng

paternto AHHS asa function of age, althougtine confidence intervals are wider than in AHHS.
In the case of prd940housing in the Sath, al 11 units in the sample had LBP, giving argo
estimate of 100%, witha mnfidence inteval (18.8%- 100%)3* The number of pe-78 units with
LBP decreased from AHHS in every region except the West, where @ssastially constd
(6,111,000 vs 6126,000).

The percent of LBP units shows a coraistrop from AHHS to AHHS I for the varialkes
Urbanizdion (MSA versus noAMSA), Unit Type (Single versus Multifamily), Tenure (Owner
or Renter), Income (less thaB3000 per annumranot) and Governent Suport (yes or no).
The decreaswasstatisticly sgnificant fornon-MSA units (p = 0.038onesided),for single-
family honmes (p=0.012 onesided), rentednits (p= 0.022 twesided) units in poverty

(p = 0.006 twesided)and Goernmentsupported unit§p = 0.034 twesided)*® However, br
pre-78 urnts, only the decreasdor rentel unitsandthose in pwerty aresignificant. The percent
of Govenmentsupported units with LBP has decreibg two thirds in the la20 yeas, from
36% in NSLAH to 26.0% in AHHS to 12.2% in AHHS Teble B-1, when compied to Tale 4
1, shows thatherewere nopost-1977Government suppted unitswith LBP in either survey

With regard taace, AHHS Il shovedlarge, staistically significant decreasésom AHHS in the
percent ofAfrican Anericanand OtherRaceunits with LBP (p < 0.001 twesided in both cases)
but essentidy no changdor White units.Thesaneis true fo pre1978African American and
OtherRaceunits (the percenof pre 1978White units with LBP increased)here were no
statistically significant differences inpercen with LBP by race, unliken AHHS wheke African
Americanand Other Rcehousdolds eacthad significany higher percent LBP than Whit&he

33 The much smaller percentage ofamiconly post77 LBP units in AHHS Il comparedo AHHS is not
sigrificantbecause of theery small number gbost77 units with LBP in both surveys.

34 Theconfidence interval in this case was estimated filoenCl for the number of units; it could na bstmaied
diredly because all th smpled unig had LBP.

35 Onesided tess are used fanrbanization and typbecause the number of units with LBP depamdg on the
structure and therefore the percentwiBP does not increase with time. Tawimled tsts ae used fortenure,
income andsovernment spport because thaumber of LBP units in hese cases dependsthe occupants as well
as the structure.
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lack of significant differaces by race is the same finding as in N8l,.Auggestinghat the
AHHS resuts weresonehowanomalous. With regarto ethnicit, the percenLBP decreased
from AHHS for both Hspanic and noiidispanic units,although neither decrease was
statistically signicant, andboth were much smalleoff pre 78 units As in AHHS and N&AH,
Hispanic hougholds had a slightly higin percent. BP butthe dfference was again not
statisticallysignificant.

Table 42 shows thenumber and percent of homes with LBP on cecasnifaces, and the
number and percent classified as conte LBP orly due to readingson ceramic surfaces, both
overall am by hausing @e.An estimated 6,292,000 homes h&P on one or mi@ ceranic
surfaces, of which 3,671,000 (58%) were classified_8&-containingonly because of ceramic
readings. All ageatayories lave lead n cerames, the prevalence beingghest for1940-1959.
Thenumber classified as LBP only becaus ceramic redings ceaeases wih age, as one
would expect. Of the number Wi BP on ceramics, the percent classified as LBP onlyuseca
of ceranics decreased from 100% forpost77 housingo 23% for pe-1940housig. The true
incidence of homes witlead in ceramisurfaces is almostertainly higher than thessstimates
because¢he room selection procedure used in AH&isl AHHS Ildid not necessdy seled
bathiooms, many of which have r@nic floois and/o walls. Bathrooms were classified as

A Ot Re o ms 0, rwithestgdes, ast bedrooms, dining rooms, etc., from whidirayle
room was sampled at random.

Since lead is ndtanred in cerant tile glazing (nlike paint), a concern ot be raisd abou
potertial lead exposure from ceramic tilethe6 million or more homes wih tile lead levels of
1.0 mg/cni or greaterlt appearsinlikely that lead in ceramic tile ressin elevated leves of
leadin dustunder normatircumstancebecauséehe surface glae encapsulates the lead.
However, itis certainly posible that lead ould be released under some circumstances,asich
demolition[6], exposure to acidic agents, abrasidrilling, or cutting tiles.

Table 43 breaks down LBP pwalenceby interior andexterior occurrence. There is a
statsticaly significant decreasdrom AHHS to AHHS llin the percent of units witlexterior

LBP only (p = 0.036) The numler with bothinterior and exteor LBP ha decreased from
20,260,000 in NSAH to 16,203000in AHHS to 14,251,000 iAHHS II. The decreasfrom
NSLAH to AHHS Il is statstically significant (p = 0.08). This is considrably larger than the
decrease in urstwith LBP anywherdrom NSLAH to AHHS I, consistent with the effect of
renovaton, remodeling andead hazard control activitieg/hichtypically do nd removwe all

LBP. For example, window replacemenay remove aléxterior LBP but not all interior,
movingt he wuni t f rexteni @tiantfeirntoer iaonrd onl yo LBP.

The nexttable Table 44, compaes the prevalence of housing unitshadeerioratedand
significantly deteriorated LBP betweekHHS and AHHSII, byinterior and exterior occurrence
Deterorated paint means any deteabon no matter how small the area of deteation. AHHS,
consistehwith NSLAH, definedsignificantly deteriaated LBPas follows:

fi € BP with deterioration larger than tde minimidevels per Section 35.1350(d) of the

LeadSafe Housing rule deterigation of more than 20 square feet (exteyior 2square
feet (intefor) of LBP on large surface area cpamens (walls, doors),or damag to more
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than 10% of the total surface areardérior small surface area componefwindowsills,
baseboards, tring)

In AHHS and AHHS 1| the XRF was programed sahata A pernteentorddd ed paint
component \&s reqgired to ke enteed into he instrument before each reading was taken. The

possible entries were: 0% (no detesitedpaint); £10%; 1125%; 2550%; 51-75%; 76:90%;

91-99%; and, 100% (apaintonthecomponent wa deteriorated). Thus, tlexactdefinition of

A s ifigantly deteric at ed 0 cannot be e x acompakabilitybgiveenc at e d .
the tireesurvels, he following definition offisignificant | vy det eri or atedo was

INTERIOR PAINT: >1% deterrated on walls>11% deteriorated oothercomponens;
EXTERIOR PAINT: >1% deteriorated on siding91% deterioratedn doors>11%
deteriorated on othepmpments.

If one assumes thattypical interior wall has an area of 158, 1% detaiorated paihis 1.5 ¢,
close to the NSLAH dafition. Likewisg a typcal doorhas area of approximately 28,fso that
11% is roughly 2 f, close to the NSLAH figre.On the exterior, the sidiyon one sde of a

typical 2story house migt be800ft2, so that 1%epresents 84t while 10% represds 80ft2.
Cleaty, the1-10% caegory comes close to the 26 RSLAH definition for a large exterior
surface componénFor a 20 ft exterior doorthe 91-99%deteriorated paint category magsh
theNSLAH definition kest. To summarize, thERHHS and AHHSII definitions d i s ificamtly
deteriorated pai nNSIOAHAHHKS antd AldHS didefinitigns closelgmatthh e
in most cases.

The totalnumber of housing units with some deterited LBP increased from 2020,00 in
AHHS to 24,393,000 in AHHS, an increasef 17%on top d a 20% increase from NSLAH to
AHHS. The increas from NSLAH to AHHS Il is statisticall significant (p = 0.012 twsided).
Theincrease is driven byne84% increase inthe rumberof homes with both interior and exterior
deterioraedLBP, dso sigiificant (p = 0.008. Thenumber of units witlsignificartly
deteriorated LBfncreased from 1331000 in AHHS to 18,191,000iAHHS I, an increase of
19%, also ondp d an incea® of 12% fromNSLAH to AHHS However, the increadeom
NSLAH to AHHS Il is not sgnificant in this caselhe increase in units i sgnificant
deterioratiorboth interor and exteriofrom NSLAH toAHHS Il was much larger, 109%
(significant & p = 0.A.4). The picturethat emerges is one of increasingedmration of mint as
the houmg stock ages, reinforced by the decreaseértdtal number of units with LBP. The
percent of LBP homes with signifantdeteiorationof the LBPincreased fron 35% inNSLAH

to 53% inAHHS II.

Table 45 shows the prevatceof deterioeted am significarlly deteriorated LBP by housing
age categoryl'he number ashpercent of units vth deteriorated and significagtbeteriorated
LBP increased from AHS to AHHSII in all age categoriedNone of the increases are
statisticdly significant,howeve. Between NSLAH and AHHS, a significant increase in
deteioration and significant deteriation of LBP was found for unitisuilt 1960-1977. There
were increasein this @e categoryrom AHHS toAHHS I, but not significant ones. Haes
built 19601977 arel3 years aler in AHHS Il than in AHHS, so perhaps mdsterioration had
already occurretly 2005.
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Table4-6 shows the distibution of maximumpaint lead loathgsin the interior, onthe exteror
and anywher@ thedwelling unit Table 47 breaks downTable 46 byhousingage. The pattern
in Table 46 showssignificantincreasesrom AHHS to AHHS | in the percent of maxinm
XRFreadings (lead loadingsgxceedinghe lavest and higeg lead leels and decreasdsr

lead levels in betwee manyof them signifcant especially orthe exterior Thisis a very
different pattern thanhatbetween NSLAHand AHHS whereacrossthe-boad decreags were
seen However the percenbf homes wih readings> 10 mg/cnt in AHHS Il is still belowthe
comresponthg NSLAH percenage For example 9.8% of AHHS 1l homes hadarealing > 10
mg/cnt compaed to 14% ilNSLAH. Theincreasesrom AHHSto AHHS II maybe due, in
part, todifferences between th XRF instrunents. AHHS and NSLAH used the NITOWNhich
employsprimarily L-Shel X raysto detect lead in paint. AHBI 1l used thdHeuresis (now
Viken) Pb200iwhich utilizesmorepenetrating<-Shell X rays andis thereforemore likely to
detec deeply buied lead in dder paintwhich has thehighestlevels of kad. Table 4-7 shows
very little changdor pre- 1960 housindpetwee& AHHS and AHHS Il for all but the.0 mg/cnd
level, where here is a largencrease. Thisis consistentvith the greatepenetratiorandsupeior
detection of deeplburied leady the Heuresis igiment since older homes tend to have more
coats of paihthannewea homes
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Table 4-1. Comparison of Prevalence of LeadBased Pairt (LB P) by

Selected Haising Unit (HU) Characteristics between AHHSand (AHHS 11 in red )

Number of HU$ with LBP

Percent of HUS with LBP

(000) (%) HUs in
HU Characteristic Lower Lower | Upper Sample
All HUs 95% | Upper 95% CI | 95% ClI
(000) Estimate Cl¢ 95% CI | Estimate
Total Hausing Unité 106,033 | 37058 | 34,047| 40,068 | 349% | 32.1% | 37.8% | 1,131
117,751 | 34,598 | 29914 | 39,283 | 29.4% | 25.4% | 33.4% 703
Region:
Northeast 20,190 | 10,121 | 8,722 | 11,519 | 50.1% | 43.3% | 57.0% 196
20,993 9,273 6,601 | 11,945 | 44.2% | 30.9% | 57.4% 139
Midwest 23,994 9,358 7,924 | 10,791 | 39.0% | 33.4% | 44.6% 245
26,09 9,514 6,715 | 12,313 | 35.6% | 28.3% | 43.0% 161
South 389% 11,003 | 9,114 | 12,892 | 28.2% | 23.2% | 33.3% 440
43,640 9,561 7,379 11,743 | 21.9% | 16.5% | 27.4% 240
West 22,853 6,576 5,345 7,808 | 28.8% | 23.8% | 338% 250
26,420 6,250 4,764 7,736 23.7% | 16.3% | 31.1% 163
Constru ction Year:
19782005 40458 2,675 1,43 | 3,893 6.6% 3.6% 9.6% 476
19782017 57,919 3,744 1,670 | 5,818 6.5% 3.0% 9.% 224
19601977 29,956 7,376 5761 | 8,991 | 24.6% | 19.5% | 29.8% 306
25,599 6,045 4,375 | 7,714 | 23.6% | 18.3% | 28.9% 225
19401959 18,117 11,921 | 10,645| 13,197 | 65.8% | 58.6% | 73.0% 187
18,178 11,098 | 8,695 | 13,501 | 61.0% | 51.7% | 70.4% 154
Before 1940 17,502 15,85 | 13,932 | 16,239 | 86.2% | 79.7% | 92.7% 162
16,055 13,712 | 10,459| 16,965 | 85.4% | 77.4% | 93.4% 100
Region by Construction Year:
Northeast
HUs huilt 19782005 3,831 224 0 544 5.9% 0% 14.1% 35
HUs built 19782017 6,123 532 0 1,179 8.7% 0.0% 18.4% 37
HUs bult 19601977 5,288 1,228 659 1,797 23.2% | 12.4% | 34.0% 57
4,346 695 141 1,249 16.0% 3.3% 28.7% 28
HUs built 19401959 4,156 2,492 1,748 | 3,237 600% | 42.1% | 77.9% 42
4,180 2,432 832 4,032 | 582% | 31.6% | 84.7% 31
HUs built before 1940 6,915 6,176 5,473 | 6,878 89.3% | 79.2% | 99.5% 62
6,344 5,614 4,041 7,188 88.5% | 75.0% 100% 43
Midwed
HUs bult 19782005 8,319 244 2 487 2.9% 0.0% 5.9% 107
HUs built 19782017 11,826 1,604 0 3,335 13.6% 0.0% 26.4% 51
HUs built 19601977 5,844 1,389 573 2,204 | 23.8% | 114% | 36.1% 58
5,213 1,284 277 2,29 24.6% | 12.0% | 37.2% 50
HUs built 1910-1959 4,436 3,268 2,603 | 3,933 | 73.7% | 58.0% | 89.3% 36
4,68 2,994 1575 | 4,413 63.8% | 48.9% | 78.7% 28
HUs buit before 1940 5,395 4,456 3,708 | 5,204 | 82.6% | 69.1% | 96.1% 44
4,966 3,633 1,863 5,402 73.2% | 58.3% | 88.0% 32
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Table 4-1. Comparison of Prevalence of LeadBased Pairt (LB P) by

Selected Haising Unit (HU) Characteristics between AHHSand (AHHS 11 in red )

Number of HU$ with LBP

Percent of HUS with LBP

(000) (%) HUs in
HU Characteristic Lower Lower | Upper Sample
All HUs 95% | Upper 95% CI | 95% ClI
(000) Estimate Cl¢ 95% CI | Estimate
Souh
HUs built 19782005 18,625 1,742 678 2,805 9.4% 3.7% 15.0% 221
HUs huilt 1978-2017 25,647 1,484 577 2,392 5.8% 2.0% 9.5% 94
HUs bult 1960-1977 11,724 3,241 2,138 | 4,344 | 27.6% | 18.7% | 36.6% 122
10,237 2,475 1481 | 3,470 | 24.2% | 16.5% | 31.9% 81
HUs built 19401959 5,575 3,475 2,976 | 3,974 623% | 52.9% | 71.8% 71
5,374 3,220 2,483 | 3,958 | 59.9% | 45.4% | 745% 54
HUs built beforel940 3,072 2,545 2,075 | 3,015 | 829% | 67.7% | 98.0% 26
2,381 2,381 448 4,315 100% 18.8% 100% 11
Wes
HUs built 19782005 9,682 465 24 906 48% 0.4% 9.2% 113
HUs built 19782017 14,323 124 0 373 0.9% 0.0% 2.6% 42
HUs built1960-1977 7,101 1,518 864 2,172 | 21.4% | 119% | 30.9% 69
5,803 1,591 900 2,282 27.4% | 14.9% | 39.9% 66
HUs built 19401959 3,949 2,686 2,090 | 3,281 | 68.0% | 531% | 82.9% 38
3,931 2,452 1,641 3,262 62.4% 42.1% 82.7% 41
HUs built before 1940 2,121 1,908 1,684 | 2,13 89.9% | 79.4% 100% 30
2,363 2,084 972 3,196 | 88.2% | 68.9% 100% 14
Urbanization:
MSA 80,101 28,455 | 25,178| 31,732 | 35546 | 31.8% | 39.2% 889
90,723 28,678 | 24,700| 32,657 | 31.6% | 27.2% | 36.0% 555
Non-MSA 25,9833 8,603 6,145 | 11,061 | 33.2% | 24.7% | 41.6% 242
27,028 5,920 3447 | 8,393 | 21.9% | 12.4% | 31.4% 148
One or More Children Under Age 6:
All HU Ages 16,833 5,742 4,237 | 7,247 | 341% | 25.2% | 43.1% 207
14,979 4,271 2,838 5,709 28.5% | 19.6% | 37.4% 108
HUs huilt 1978-2017 7,995 442 92 792 5.5% 1.1% 10.0% 103
7,258 474 0 1,047 6.5% 0.0% 14.1% 32
HUs built 19601977 4,002 1,30 819 1,920 | 34.2% | 20.8% | 47.7% 48
3,754 945 297 1,593 25.2% | 110% | 39.3% 41
HUs built 19401959 2,641 2,117 1,234 | 2,999 | 80.2% | 63.5% | 96.8% 33
1,709 1,021 330 1,711 | 59.7% | 40.7% | 78.7% 19
HUs huilt before 1940 2,196 1,813 878 2,749 | 82.6% | 63.8% 100% 23
2,258 1,831 818 2,845 | 81.1% | 59.1% | 100% 16
Housing Unit Type:
Single family 89,156 33,354 | 30,699| 36,010 | 37.4% | 34.4% | 40.4% 950
95,590 29907 | 25,745| 34,070 | 31.3% | 26.8% | 35.8% 571
Multi-family 16,877 3,7(8 2,104 | 5,303 21.9% | 135% | 30.4% 181
22,161 4,691 2,522 6,860 21.2% 12.6% 29.7% 132
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Table 4-1. Comparison of Prevalence of LeadBased Pairt (LB P) by
Selected Haising Unit (HU) Characteristics between AHHSand (AHHS 11 in red )

Number of HU$ with LBP Percent of HUS with LBP
-, (000) (%) HUSs in
HU Characteristic Lower Lower Upper Sample
All HUs 95% | Upper 95% Cl | 95% ClI
(000) Estimate Cl¢ 95% CI | Estimate
Tenure:
Owneroccupied 73,827 24513 | 21,644| 27,381 | 33.3% | 29.8% | 36.8% 772
75,302 22,679 |19,206| 26,12 | 30.1% | 25.6% | 34.7% 419
Renteroccupied 32,407 12,545 | 10,466 | 14,624 | 387% | 328% | 44.6% 359
42,449 11,919 | 8,764 | 15,075 | 281% | 21.0% | 35.2% 284
Imputed 2
Household Income:
< $30,000/year 37,059 14,808 | 12,632| 16,984 | 40.0% | 34.2% | 45.7% 401
< $35,000/year 45,994 15,352 | 12426| 18,278 | 33.4% | 27.5% | 39.3% 308
> $30,000year 68,975 22,249 |19,461| 25,038 | 32.3% | 28.7% | 35.8% 730
> $35,000/year 71,757 19,246 | 15,296| 23,197 | 26.8% | 21.9% | 318% 395
Imputed 70
32
One or More Children Under Age 6:
All Incame Caegories 16,833 5,742 4,237 | 7,247 34.1% | 25.2% | 43.1% 207
14,979 4,271 2,833 | 5,709 28.5% | 19.6% | 37.4% 108
< $30,000/year 5,781 1,978 1,063 | 2,895 | 34.2% | 196% | 48.9% 74
< $35,000/year 5,365 2,174 1,020 | 3,328 | 40.5% | 23.3% | 57.8% 47
> $30,000/year 11,052 3,764 2,491 | 5,036 34.1% | 23.4% | 44.7% 133
> $35,000year 9,614 2,097 1,013 | 3,180 218% | 11.4% | 32.2% 61
Imputed 16
6
One or More Children Under Age 6:
All IncomeCategories 16,833 5,742 4,237 | 7,247 34.1% | 25.2% | 43.1% 207
14,979 4,271 2833 | 5,7® 28.5% | 196% | 37.4% 108
In Povery 3,423 1,019 317 1,720 29.8% | 12.4% | 47.1% 43
4,223 1,503 552 2454 | 35.6% | 186% | 52.6% 41
Not in Poverty 13,410 4,724 3,414 | 6,033 | 352 | 258% | 44.7% 164
10,756 2,768 1,668 | 3,867 25.7% | 16.1% | 35.3% 67
Imputed 16
1
Government Support:
Government supprt 5,870 1,528 724 2,332 26.0% | 14.6% | 37.4% 65
10,781 1,316 641 1,991 12.2% 6.0% 18.4% 70
No government support 99,522 35,237 32,276| 38,199 | 35.4% | 32.6% | 38.2% | 1,059
106,023 33,176 | 28,622| 37,730 | 313% | 27.2% | 35.4% 626
Refusal / Donét 641 7
948 7
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Table 4-1. Comparison of Prevalence of LeadBased Pairt (LB P) by
Selected Haising Unit (HU) Characteristics between AHHSand (AHHS 11 in red )

Number of HU$ with LBP Percent of HUS with LBP
-, (000) (%) HUSs in
HU Characteristic Lower Lower Upper Sample
All HUs 95% | Upper 95% Cl | 95% ClI
(000) Estimate Cl¢ 95% CI | Estimate
Poverty by Urbanization:
MSA
In poverty 10,469 4,226 2,769 | 5,682 | 40.4% | 30.6% | 50.1% 125
15,345 3,193 1,878 | 4,507 20.8% | 12.4% | 29.2% 119
Not in poverty 69,632 24,229 |21,101| 27,357 | 348% | 30.8% | 38.8% 764
75,378 25,486 | 21,81 | 29,151 | 338% | 28.8% | 388% 436
Non-MSA
In poverty 4,124 1,586 529 2,643 | 38.5% | 16.9% | 60.0% 41
4,995 1,342 377 2,307 26.9% | 4.9% 48.8% 38
Not in poverty 21,809 7,017 4,338 | 9,697 | 32.2% | 21.7% | 42.7% 201
22,033 4578 2,595 | 6,561 20.8% | 12.4% | 29.2% 110
All Housing
In poverty 14,593 5,811 4,035 | 7,588 | 39.8% | 30.4% | 49.3% 166
20,340 4,534 2,904 | 6,165 | 22.3% | 14.1% | 30.5% 157
Not in poverty 91,441 31,246 | 28,079| 34414 | 34.2% | 31.0% | 37.4% 965
97,411 30,064 | 25897 | 34,231 | 309% | 26.5% | 35.2% 546
Imputed 98
5
Race:
White 82,739 26,105 | 23,449| 28,760 | 31.6% | 285% | 34.6% 868
89,252 27,463 | 23,284| 31,641 | 30.8% | 26.1% | 354% 502
African American 13,161 5,957 4,292 | 7,622 | 45.3% | 35.1% | 55.6% 151
17179 4,328 3,114 | 554 25.2% | 18.1% | 32.2% 126
Othef 10,134 4,996 3,467 6,525 49.3% | 41.7% | 56.9% 112
11,21 2,808 1,235 | 4,382 24.8% | 13.5% | 36.1% 75
Imputed 2
11
Ethnicity:
Hispanic/Latino 13,175 4,880 3,430 | 6,290 | 36.9% | 28.7% | 45.1% 158
15,538 4,829 3,247 6411 31.1% | 23.2% 38.9% 120
Not Hispanic/Latino 92,858 32,198 | 28,989| 35,406 | 34.7% | 31.96 | 37.8% 973
102,213 29,769 | 24,937 34,602 | 29.1% | 24.5% 33.8% 583
Imputed 2

8 Housi ng unimanenly odcupied, norinstitupoeal husing units in whichchildren are permittetb live.
b Edimated percentages are caldated withii aH W sithe lef most column of each row as the denominator.
¢ ClI = confidenceinterval for the estimated number percent
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Table 4-2. Lead in Ceramc Surfaces (AHHS |1 in Red)

Number of HUs (000)

Percent of HUS

All
HU 2 Age HUS . Lower | Upper . Lower | Upper
Estimate| 95% CI°® | 95% | Estimate| 95% CI | 95% CI
(000) Cl
Prevalenceof Lead> 1.0 mg/cni in Ceramic Surfa@s by Dwelling Unit Age
Built 19782006 40458 | 2,196 1,13 3,258 | 5.4% 2.8% 8.0%
Built 19782017 57,919 | 1,544 302 2,787 2.7% 0.4% 4.9%
Built 19601977 29,9% | 2,055 937 3,172 | 6.9% 3.1% | 10.6%
25,599 | 1,705 830 2580 | 6.7% 3.6% 9.7%
Built 19401959 18,117 | 1,237 555 1,919 | 6.8% 3.1% | 10.6%
18,18 1,760 727 2,794 9.7% 4.1% 15.3%
Built before 1940 17503 | 1,452 578 2,326 8.3% 3.3% | 133%
16,055| 1,282 359 2,204 | 8.0% 2.8% | 13.2%
All Years 106,033 6,940 4,790 9,089 | 6.5% 4.5% 8.6%
117,751 6,292 3,905 8,678 | 5.3% 3.3% 7.4%
HUs Classified as Containig LBP Due Only to Geramic Reading(s)
Built 1978Present | 40,458 | 1,977 1,095 2,859 | 4.9% 2.7% 7.1%
Built 19782017 57,919 1,544 302 2,787 | 2.7% 0.4% 4.9%
Built 19601977 29,956 | 1516 307 2,725 | 5.1% 1.0% 9.1%
25,599 996 370 1,621 | 3.9% 1.6% 6.2%
Built 19401959 18,117 670 169 1,171 | 3.7% 0.9% 6.5%
18,178 836 123 1,549 | 4.6% 0.6% 8.6%
Built before 1940 17,58 287 0 628 1.6% 0% 3.6%
16,055 295 0 721 1.8% 0.0% 4.5%
All Years 106033 | 4,451 2,585 6,316 | 4.2% 2.4% 6.0%
117,751 3,671 1,879 5,463 3.1% 1.6% 4. %

afiHousng unitd
arepermitted to live.

i ncl ud & oqueiedmamséatutioral housing units in wheh children

b Edimatedpercentages are calculated witra | Is énkheleft most column of each roas the

denominator.

¢ Cl = confidence irdgval for the estinated number orgrcer.
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Table 4-3. Prevalence of LBP by Location in the Building
(AHHS Il in R ED)

Number of HU$ with LBP

Percentof HUsP with LBP (%)

LBP Location (000) HUs in
Estimate Lower Upper Estimae Lower Upper |Sample
95% CF | 95% CI 95% CI | 95% CI
Interior Only 11,115| 8,3% 13,83% 105% 7.9%| 13.1%| 118

12,599| 9,105 | 16,092 10.7% 7.7%| 137% 91
Both Interior and Exterio| 16,203 | 14,065 | 18,340| 153%| 133%| 17.3%| 155
14,251 | 10,442 | 18,060| 12.19% 8.9%| 15.3%| 103
Exterior Ony 9,740 8,058 | 11422 9.2% 7.6%| 10.8%| 100
7,749 5,541 9,956 6.6%0 4.7% 8.5% 59
Subtotali LBP anywhee | 37,058 | 34,047 | 40,068 34.999 32.1%| 37.8%| 373
in Building

34,598 29,914 39,283 | 294%| 25.4%| 33.4%| 253

No LBPin Building 68,976 | 65,769 | 72,183| 65.199 62.26| 679% | 758
83153 | 73,779 | 92,526| 70.800 627%| 78.6%| 450

All HUs 106,033 100% 1,131
117,751 100% 703

fiHemg unitso include per omalhoasnguhitginwhick anildrerean

permitted to live.

b Estimated percentageare calcuatedwith total housing units (8)033)(117751)as he
denominator. Perceages may nadbtal 100% due toounding.

¢ Cl = confidence interval for the estimatedmber or pecent.
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(AHHS Il in RED)

Table 4-4. Prevakence of Deteriorated and Significantly Detdorat ed
Lead-Based Paint (LBP) by Location in the Building

Deteriorated LBP

are permitted to live

b Estimated percentages are calculated wibtal housg units (106,033)(117,751)asthe
denominabr. Percentagesa not total 100% due to rounding.
¢ ClI = confidencenterval for the estimated number orrgent.

Number of HU$ with Percenf of HUs with
. Deteriorated LBP (000) Deteriorated LBP(% HUs in
Location
Estimate Lower | Upper Estimatd Lower | Uppea | Sample
95% CF| 95% CI 95% CI | 95%ClI
Interior Only 3,952 | 2,546 | 5,357 | 3.™ 24% | 51% 40
5320 | 3,464 | 7,175 4.5% 2.9% 6.1% 44
Both Inteior and Exterior 8,204 | 6,072 | 10,336| 7.7% | 5.8% | 9.7% 80
11,476 | 7,791 | 15,161 | 9.7% 6.6% | 12.9% 80
Exterior Only 8,764 | 6,965 | 10,564 | 8.3% | 66% | 10.0% 88
7598 | 5256 | 9939 | 6.5% | 45% | 84% 61
Totalwith Dekriorated LBP| 20,920 | 18222 | 23,617 | 19.7% | 17.2% | 22.2% | 208
24,393 | 19,439| 29,347 | 20.7% | 16.5% | 25.0% | 185
No Deeriorated LB 85,114 | 82,370| 87,857 | 803% | 77.8% | 82.8% | 923
93,358 | 83,453|103,262 79.3% | 75.0% | 83.5% | 518
106,033 100% 1,131
AllHUs 117,751 100% 703
Significantly Deterioraed LBP
Number of HUs with Percent of HUs with
Significant Deteriorated | Significant Deteforated HUs in
Location LBP (000 LBP(%)
Sample
Estimate Lower | Upper Estimate Lower | Upper
95% Cl | 95%ClI 95% CI | 95% ClI
Interior Only 3,497 | 2,362 | 463 | 3.3% | 2.2% | 44% 35
3548 | 2043 | 5053 | 3.0% | 1.7% | 4.3% 29
Both Interior and Exterio 3182 | 1,952 | 4413 | 3.0% | 1.9% | 4.2% 31
7,305 | 4,489 | 10,122 6.2% | 3.8% | 8.6% 48
Exterior Only 8652 | 6,835 | 10,469| 8.2% | 6.5% | 9.9% 84
7,337 | 5049 | 9,625 | 62% | 4.3% | 8.2% 57
Totd with Significantly 15,331 | 12,784 | 17,879 | 14.5% | 12.1% | 16.8% | 150
Deterioraed LBP 18,191 | 13,428| 22,953 | 15.4% | 11.4% | 19.5% | 134
No Significantly 90,702 | 88200 | 93204 | 855% | 83.2% | 87.9% | 981
Deteriorated LBP 99,560 | 89,497 | 109624| 84.8% | 805% | 88.6% | 569
Al H Us 106,033 100% 1,131
117,751 100% 703
fiHousi ng uni t sty odcupiednenmsitutipralmaensingmtsin which children

31



Table 4-5. Distribution of Housing Units (HUs) with Deteriorated and Significanty

(AHHS Il in RED)

Deteriorated Lead-Basead Paint (LBP) by Construction Year

Deteriorated LBP

Total Number of HUs with Percenb of HUs with

c . a Deteriorated LBP(000) Deteriorated LBP $0)
onstruction Year| HUs _ Lower | Upper _ Lower | Upper
(000) | Estimate | oo, ¢ | o505 ¢ | ESMA | gay4 ) | 9504 Cl
19782005 40,458 308 0 669 0.8% 0.0% 1.7%
19782017 57,919 861 15 1,707 1.5% 0.0% 3.0%
19601977 29,956 2,953 1,795 4,110 9.9% 6.1% | 13.6%
25,599 3,935 2,494 5,376 15.4% 10.2% | 20.5%
1940-1959 18,117 6,579 4,906 8,251 36.3% 27.1% | 45.6%
18,178 8,341 6,435 | 10,247 45.9% 38.1% | 53.7%
Before 1940 17,503 11,081 9,616 | 12,546| 63.3% 55.0% | 71.6%
16,0% 11,257 7,757 | 14,756 70.1% 57.5% | 82.7%
All Years 106,033| 20,920 | 18,222 | 23,617 19.7%6 172% | 22.2%
117,751 | 24,393 | 19,439 | 29,347 20.7% 16.5% | 25.0%

Significantly Deteriorated LBP

Number of HUs with Percen? of HUs with
Total |Significantly Deteiorated LBH Significantly Deteriorated
Constuction Year| HUs? (000) LBP (%)

(000) : Lowea | Uppe : Lower | Upper

Estimate | o200 el 050 ¢1 | ESIMAte | gg0r | o5h 4

19782005 40,458 109 0 265 0.3% 0% 0.7%
19782017 57919 724 0 1,640 1.3% 0.0% 2.8%
19661977 29,956 1822 853 2,792 6.1% 3.0% | 9.2%
25,599 1,924 908 2,939 7.5% 3.4% | 11.6%
19401959 18,117 4,547 2998 | 6,097 25.1% | 16.5% | 33.7%
18,178 5,612 4,048 7,177 30.9% 22.8% | 38.9%
Before 1940 17,503 8,852 7,426 | 10,279 | 50.6% | 42.5% | 58.7%
16,055 9,930 6,556 | 13,305| 61.9% | 50.4% | 73.3%
All Years 106,033| 15,331 | 12,784 | 17,879 | 14.5% 12.1% | 16.8%
117,751| 18191 13,428 | 22,953 | 15.4% 11.4% | 19.5%

i He U n g inclode ersnénently occupied, nainstitutional lousing units irwhich
children are permitted to live.

b Estimated perentages arealculated witifi t o t s &n thélleft most column of each row a
thedenaminator.

¢ Cl = confidence interval fathe estimadd numberor percent.
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Table 4-6. Distribution of Maximum Paint Lead Loading by Location in the Building
(AHHS Il in RED; Statistically Significant Increasesand Decreasesdighlighted)

Maximum Paint Interior (% HUs)? Exterior (% HUs) Anywhere(% HUs)
Lead Loading in Estimate | Lower | Upper | Estimaie | Lower | Upper | Estimate| Lower | Uppea
HU 95% CP| 95% CI 95% CI | 95% CI 95% CI | 95% CI

>=0.3mg/cnt 39.5% | 36.2% | 42.8% | 34.5% | 32.1% | 37.0% | 48.9% | 45.8% | 52.1%
765% | 712% | 81.9% | 50.8% | 45.7% | 55.8% | 83.7% | 80.3% | 87.1%
>=0.6 mg/cm 314% | 28.86 | 34.3% | 29.4% 27.1% | 31.7% | 41.2% | 38.3% | 44.1%
30.9% | 26.7% | 35.0% | 28%8% | 19.7% | 27.3% | 38.0% | 340% | 41.9%
>= 0.8 mg/cny 27.9% | 25.0% | 30.9% | 26.4% | 24.1% | 28.6% | 36.8% | 33.9% | 39.7%
25.9% | 216% | 302% | 2004% | 16.5% | 24.2% | 32.2% | 28.1% | 36.4%
>=1.0mglcny 25.8% | 229% | 286% | 24.5% | 22.1% | 26.8% | 34.9% | 32.1% | 37.8%
228% | 18.7% | 26.9% | 8% | 14.8% | 22.5% | 29:4% | 25.4% | 33.4%
>=1.3mg/cny 23.9% | 21.2% | 26.5% | 23.1% | 20.6% | 25.7% | 32.6% | 29.9% | 35.3%
20.2% | 16.2% | 243% | 1L6.8% 13.3% | 20.3% | 26:2% | 22.5% | 30.0%
>=4.0 mgkny 123% | 9.9% | 14.6% | 11.6% 9.3% | 13.9% | 18.9% | 16.2% | 21.5%
12.8% | 9.7% | 159% | 9.8% 6.6% | 12.9% | 16.4% | 13.0% | 19.8%
>=100 mg/cnt 3.8% 28% | 4.9% 2.7% 1.6% 3.8% 6.0% 4.3% | 7.6%
6.4% 4.4% | 8.4% 5.9% 3.5% 8.3% 9.8% 6.7% | 13.0%0

aAll percentages are calculatedth totalhousing mits (106,033)(117,75)as t he den o mium 4 t
include permanently occupiedpninstitutional housg unitsin which children are permitted to live.
bCI = confidence interval fothe estimated number or percent.
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Table 4-7. Distribution of Maximum Paint Lead Loading by Location in the Buildin g and
Construction Year (AHHS Il in RED)

Largest Paint Lead Loadig in the

Percent of HU& by Yearof Construction

Housing Unit 19781998 | 19601977 | 19401959 | Before 1940| Subtosl
Interior
>= 0.3 mg/am? 13.1% 30.6% 69.5% 84.6% 39.5%
66.7% 75.7% 923% 95.4% 76.5%
>= 0.6 mg/cra 8.6% 21.3% 55.7% 76.1% 31.4%
10.6% 27.5% 61.9% 74.3% 30.9%
>= 0.8 mg/cra 6.6% 18.5% 48.5% 72.1% 27.9%
8.1% 18.2% 51.9% 73.0% 25.9%
>= 1.0 mg/cn? 6.2% 16.7% 43.1% 68.9% 25.8%
6.0% 15.3% 45.1% 70.0% 22.8%
>=1.3 mg/cr 42% 15.7% 39.9% 66.7% 23.9%
4.8% 11.6% 38.3% 69.2% 20.2%
>=4.0mglcn? 2.1% 6.8% 15.4% 41.8% 12.3%
2.9% 4.3% 21.8% 51.6% 12.8%
>=10.0 mg/cn? 0.2% 1.3% 2.6% 17.9% 3.8%
0.4% 1.8% 12.0% 29.1% 6.4%
Exterior
>= 0.3 mglcr 4.1% 29.2% 65.9% 81.5% 34.%%
35.1% 46.3% 77.4% 84.2% 50.8%
>= 0.6 mg/cra 1.6% 21.5% 59.5% 75.9% 29.4%
2.8% 19.3% 49.5% 75.5% 235%
>= 0.8 mg/cm 0.7% 16.6% 55.3% 72.4% 26.4%
2.2% 14.2% 44.7% 68.1% 204%
>=1.0 nglcne 0.6% 14.3% 50.7% 69.8% 245%
1.2% 12.1% 39.9% 68.1% 187%
>=1.3 mg/cr 0.6% 13.5% 46.8% 67.2% 23.1%
1.2% 9.4% 35.5% 63.5% 16.8%
>= 4.0 nglom? 0.3% 4.0% 19.9% 42.4% 11.6%
0.5% 2.3% 17.3% 46.6% 9.8%
>=10.0 mg/cm 0% 1.1% 4.0% 104% 2.7%
0.5% 0.4% 6.9% 33.5% 5.9%
Anywhere in Building
>= 0.3 mg/cm 16.6% 45.4% 83.4% 94.1% 48.9%
75.8% 83.6% 96.9% 97.5% 83.7%
>= 0.6 mg/cn? 9.8% 33.4% 75.5% 91.5% 41.2%
12.4% 39.4% 73.3% 88.1% 38.0%
>= 0.8 mglc? 7.1% 27.2% 68.8% 88.8% 36.8%
9.4% 27.2% 63.6% 871% 32.2%
>=1.0 mg/cr 6.6% 24.6% 65.8% 86.2% 34.9%
6.5% 23.6% 610% 85.4% 29.4%
>=1.3 mg/cr 4.7% 23.1% 60.8% 84.0% 32.6%
5.2% 18.3% 55.3% 81.6% 26.2%
>= 4.0 mg/cra 2.4% 9.6% 29.6% 61.8% 18.9%
2.9% 6.2% 30.2% 65.7% 16.4%
>=10.0 mg/cm 0.2% 2.0% 6.1% 25.3% 6.0%
0.8% 2.3% 16.1% 47.4% 9.8%

2fA H sing unis dclude permanently occupied, noninstitutional housinis in which children arpermitted to live,
b All percentages areatculatedwith total housing units in eaclga categoryas the deominator.
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5.0 SIGNIFICANT LEAD -BASED PAINT HAZARDS IN HOUSING

NSLAH and AHHSdefined asignificant LBP hazardh a haising unitas thepresace at any
location in the unitof (a) significanty deterioraed LBP(as defined previaly), or (b)a dust
leadhazard i.e., a flor dug lead kvel equal to 4@ (ft2 or greater, or a windowsill dust lead

|l evel e qufeorgreater, & &YPsoildead hazard.e., bare sdiwith a lead
concentration of 1,200 ppm or greater, or pPpénfor bare soil in a arearequened by a child
under the age of 6 y&s.Since new, lower, thresholds for lead irstiwere effective Janoab,
2020, AHHS Il also used a second, more strihg@efinition of dust lead hazard, i.e., a floor
dust leadevele q u a | t 2mr gkdleros aywintlawsill dist lead leveleqla t o 2@ 0
greater®

Table 51 shows th@revalence of significant LBP hazards for various subpopulatising both
the old anchew definitions of lead dust hazafdr both AHHS and AHHS 1I. AHHS I
estimates @& shown in RED;esults for thenewdust standard are in BOLDFACEor example
blad boldfaceindicatesAHHS results for the new standaithe estimated total number ofiits
with significant LBP hazarddecreased by78,0® (3.8%)from AHHS to AHHS Il under the
old defirition of dust lazad, and byl1,249,0004.1%)under the new defindn. Neither
decreasevasstatistically significantlt is not surprisinghat the2,46),000decrease in homes
with LBP did not transl# into as largea decease in LBP heardsunder eithe standardbeause
the number wih significantly deteriorated LBRcreased by,860,000This was offset by
decreaseof 3,096,000 in homes with &t hazardg$old standardand2,780,00 (new standgrd
and a decrease 0f498,000 in home with soil hazais (Table 53), resuting in the modest
decrease in hoes withLBP hazardsIn both suveys,therewereapproximatey 7M more lomes
with significantLBP hazardsinder the newduststandard.

By region the West and Midwesshowedincreagsin the number bunits with sgnificant LBP
hazardsinder both dust standarfitem AHHS to AHHS II, while the Northeast and South
showed dcreaseshowever, these changes were not signific@yt.age,homesbuilt 194059
showed increases irBP haards with decreaes or those built 1960-77 and pre40, under both
dust hazard standardBost 1977 homesl®wedamodest numier of homes with significant

LBP hazardsinderbothstandrds This is less surprising on its fatkean the correspaling
finding forLBP, sincethereare sourcesfd_BP hazards other than paint, such as occupational
exposure to lead that can resinlieadbeing transported into the hermand the presence of soll
contaminated by lead from ngoaint souces.

3¢ Thehazard standarder lead in dust and saiised in this report wergromulgated by the U.S. under sections 401

and402 of the ToxicSulkstancesCortrol Act (TSCA), which were created by the Residential L&ssed Paint
Hazard Reductiorct of 1992 @lso referred to asitle X). Although Title X defines these hazardsiisadbased
paint hazardy this should not be imrpreted to meatha leadbasel paintis the onlysource of lead in these media.
For example, an important source of lead in the environment is from thageast lead irgasoline, which peaked
in the early 197& (The Rise and Fall of Leaded GasolideD. Nriagu. SciTotal Env. 92 128at 16, 1990.
https://doi.org/10.1016/0048697(90)90318D). On thegeneralpoint, EPA has noted that

fiLeadbased paint leardsé are not limited to the hazards from paint,redpbecause they include

conditions that cause exposure to residential-tBadaminated dust and soil, regardless ofstharce of

leado (EPA. Lead; Identification of Dangerouselels of Lead; PropodeRule 63 FR 30302at 30303.

June 3, 199ttps://www.federalregister.qov/d/981736.)
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For homes withchildren urder the agef 6, thenumberwith significant LBP hazards decrsad
from AHHS underboth dust standard$ut the decreases we not statistically significanThere
was a larger decrease (old dsistndardifrom 4,155,000 in NSLAHo 2,610,000n AHHS I
(37%), thougmot quite statisticdly significant ¢ = 0.088. For highe-incomehomeswith
children under agé, underthe ol dust standardhe number with LBP hazards decreased from
2,447,000n AHHS to 1,018,000and the percent from 22.1% 106%. The decreaein nunber
was statistially significant p =0.036), that in percent almoso(p = 0058). Underthe new dust
standard,therewas alargerdecrease frorg,844,000 to 1,19900and from 25.7% to 12.5%
both statistically significanto(=0.034 and 0.04, repectiely). For homesn poverty with
children under 6there were no sigficant chaiges in number or percentledmes with LBP
hazardsinder both standards

The only statistically significardthangsin the numbeor percenbf unts with significant LBP
hazardsfor urbaniation, unit type, tenurégousehold income, Governmtesupporor poverty
were
1 a decreasaiithepercent fopoor homedrom 30.2% inAHHS to 15.9% in AHHS I
underthe old dust standaig =0.004) ard from 36.1% 10 23.6% under thaew
standard (p #.03).
1 adecrease ithe pecent for rented fmesfrom 25.2% to 16.8%uinder the old dust
standad (p = 0.04) The decrease from 30.9% to 24.@¥tderthe new standard was not
significant.

These decreasemder the  standardouild on dereags from 38%and30%,respectivelyold
dust standard)n NSLAH.

With regard to race ahethnidty, the pecent of African American homes with LBP hazards
deaeasedsignificantly (old duststardard from 282% in AHHS to 135% in AHHS Il (p =
0.016 two-sided). There wasalarger dereasdrom 42.0% to 21.6%inder thenewstandardp =
0.004). No other ginificant changes were noted.

Appendix Bcontainghe saméreakdownsasTable5-1 butaggregatedverall pre1978
housing Under theold duststandrd, an estimated0,664,000(34.5%) pre-1978 homes had
significant LBPhazardsompared to 22,103,0q33.799 in AHHS. The comparable figures for
the new dust standard are 27,@@®(41.3% and26,335000 (43.8%). Tus,there was a
decreasén thenumbe of pre1978homes with significant LBP hazardsom AHHS to AHHS

Il underbothdust standarg] butthe pecent went up slightly, due toastimatedlecrease of
5,744,0008.6%)in thetotal number of prel978 homesThe decrease in the nuetof pe-

1978 homes in consignt with estimates of the annuate of demolition ofhomes at 0.6%
0.96% p].

Somebut not all the significant decreases from AHHS to AHHS Il noted for all hoareed
throughto pre1978 homesThedecreasén thepercentof renedhomes with sigificant LBP
hazardsunderthe old dusstandardvasno longersignificant for prel978 hanes The decrease

in percentof poor homes with significant LBhazardsvas signifcant under both dust standards,
butonly for the oldstandardor pre-1978homes. FoAfrican American homes, the percent of all
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homes wih significant LBP hazarddecreasedsignificanty under both dusstandard but only
the decrease for the natandardemainedsignificant for prel978 homes.

Table 52 shows he prevaence of signifcart LBP hazards by location in the buidd (interiar

or exterior).Under the & duststandard, there was a statistically significant decrease in the
number (p = 0.88) and percat (p = 0.0®) of units wih LBP hazards irthe inteior only. For
the newstandard, only thedecreasén percent wasignificant(p = 0.01).The number vih both
interior and exterior hazards showaresponding increasénot statstically significang), while
the number with exterichazards onlyvas esentidly unchangedThisindicates an increase in
exterior hazads in units ha previously had onlynterior hazards, driven by an increase in
significantly deteriorated exterior IBBpresurably due toaging of thehousingstock.

Table 53 breaksdown pevalence of LBP hazarddgor all units and units with childremnder ge
6 bythetype of hazardThetotal numberof units nationwidewith dust hazardanderboth
standard decreased substantially fronHAS, by approximately3 million, athoughneither
decreasevas statisically significant. The percent dereasedrom 13% to 9%under the old
stardard, which was tatistically siqificant (p = 0.012 The decreasom 23.2% to 1&%
under thenewstandard was naignificant,however The drop in dust hazards wasset byan
increase in the nunber and percenof units with significantly deerioratel paint (nd significant),
the ret result being a modest decreasthe number of uts with LBP hazads from AHHS to
AHHS Il underboth dust standardas noted previaly. In the longer timeframesinee NSLAH,
thenumber é homes with dust hazards (olthedard)showed astatisticallysignificantdecreas
(p = 0.012 twesided)from 15,463,000 to 10,644,00 (by almost 5 hah). For households with
children under 6, alhree hazad typesshowed decreasefrom AHHS under loth standardsut
the oveall drop of approximately 1M homaesith significant LBP hazardwas not significant.

Table 54 breaks down prevalence bBP hazards byoverty statusThe percent of units in
poverty with significantLBP hazadsunderthe old dusshowed a statistadly significant drop
from 30.2%in AHHS t015.9% in AHHS Il (p= 0.009, and alsorfom 36.1% to 23.6% (p =
0.03) under the newtandard This was driven bylropsin thepercent of poor unitswith dust
hazards, fr;n 18.6% in AHHS to 8.4% in AHHS 11§ = 0.02)under tle old stadardand from
29.5% b 19.5% undethenewstardard(p =0.038 onesided. Table5-5 shows the pattern of
significant LBP hazards by housing age category ypeldf hazard.All age categorieshowed
an ircrease in uits with significantlydeterorated LBP (not statisticallygnificant),and all
except prel940under the old standarthd adecreasen units with dust hazards

Table 56 shows the nuber and prcent of housirg units with chaacteristics that may be related

to presence or absenoéLBP hazards. Table-3 shavsthe prevalence of significant interior

LBP hazardan homesvi t h t hese characteristics.tsfiLead
whereat least oe resdert performedanactivity at work in the last 6 anths that might have

resuled in exposure to lege.g., paint removal, plumbing, battery marofe,welding, etc.).
ALead Rel ated Hobbyo r ef erdedanativitymithe mmemh er e
the last6 months that might have resultedaxposure to or redee oflead (e.g., making bigts

or fishing sinkers, paint removal, soldegj et.). The &bles also present estimates for

cleanliness and clutter, basedasubjedtve visualassesmert by the inerviewer.
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Table 56 shows decreas in the percent afnits with leadrelated occugtions and hobbies from
AHHS to AHHS I, continuing the trend fom NSLAH to AHHS The decline in industrial jobs

in the U.S. mayplain sane of the reducton in leadrelated occupations. Alsaontinuing
increased awarenesstbé haards of lead could odribute to a reduction in leaetlated

hobbies Thenumberangp er cent o f som®avideace ofcleaniogda Md r at ed
flavaage cluterod are sétisically significantly greater in AHHSI than inAHHS (p < 0.002 and

p =0.05). It should be borne imind that the cleanliness and clutter clasatfansare

subjective, so that some differences betweenAkR1S Il and AHHS interiewers ae inevitabk.

For exanple, AHHSII interviewers may have been manelined to averageatingson

cleanliness and diter.

Table 57 shows the likelihood of a honhaving significant interior LBP hazards in AHHS
based on the characteristics tattetl in Bble 5-6. Overal, 13.6% of home had interior LBP
hazardgold dug standard), down fra 15.3%in AHHS, though notignificantly. Thedecrease
from 24.4% to 21.2%inder the new dustandardvas na significart either.Of homes reporting
a lead elated ocupation, 13.7% had interior LBP hazardsunder the old dusttandardand 23.1%
under thenew, not significantly differat fromhomes not repiting a leadrelated occupatiorOf
homes reporting a lead related hopby. 7% had significant inerior hazardsunder the old dust
standard, compare to12.2% ofhomes without a lead related hobbye differencewas 26.7%
vs 19.2% under the new statard Differences for lad related occupations and hobbiesenot
statistically ggnificant under either dust standaithus, lea-related acupatons ad hobbis do
notseemto significantlyincrease theisk of interior lead hazard¢he same conuakion reabed

in AHHS. It should be notechowever that the occupationsandhobld | i st ed as Al ea
in the questionaire do ot always involveleadexposureFor exanple, paint removal may
involve onlynon-leaded paint.

Of homes tht appeared ehn in thgudgment of the interviewernty 10.7% had significant
interior LBP haardsunder the old dust standatatistcally significantly less than th26.1%of
homes with na&evidence of cleaninfp = 002). Likewise, only11.4%of organized homes had
significant interior hazals, alsostdistically significantly less than th24.7% of homes with no
organization at alflp = 0.018) Thus cleanliness andack of dutter are sigificant predictors of
redu@dincidence of interior LBP hards. This is the same conclusion reached\HHS, exen
though, & noted previously, the judgmerin cleaning and clutter in AHHS Il seemedliffer
somewhat from those ilPAHHS. The lower prevadnce of interior hazasdn cleanand organized
homes are pseimably dudo lower dust levels and/or ther mainenance of pant in such
householdsinteresingly, the same conclusions apply even nsfrengly whenthe nev dust
stanard is ugd. Clean hormeehad 17.2% interior zards sgnificantly less than the 33% of
homes with no evidence of cleaning=0.002) Organizechomes had 17.7% interior hazards
significantly less than the 38.1% of haswathout organzation (p < 0.00L
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